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PREFACE. 



Tbk object of tliis aaries is to bring into one focns the 
leading feataree and present position of tbe moat im- 
portant induatrieH of the kingdom, so as to enable the 
general reader to comprebond tbe euormons develop- 
ment tbat bag taken place within tbe last twenty or 
tbirty years. It is erident tbat tbe great increase in 
edacation throughout tho country has tended largely 
to foster a simultaneous interest in technical know- 
ledge, EiB evinced by tbe spread of Art and Science 
Schools, Trade Museums, International Exhibitions, 
&c. ; and this fact is borne out by a pemaal of the 
daily papers, in which tbe prominence given to every 
improvement in trade or machinery attests the desire 
of the reading public to know more abont these 
inatt«ra. Here, however, the difBculty commences, for 
tbe only means of acquiring this information are from 
handbooks to the various manufactures (which are 
usually too minute in detail for general instraction), 
&om trado journals and tbe reports of scientific 
societies ; and to obtain and systematize these scattered 
n labour and a tai wpon time Mii, ■^^-'cieosRi 
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which comparatiToly fow persons care to f 
In these volimieB all these facts ore gathered togetb 
und presented in as readable a form as is compatiU 
with a«30iiraey and a freedom from snperficiality ; 
though they do not lay claim to being a tocbni 
guide to each industry, the names of the contributo 
are a suf&cient guarantee that they are a reliable a 
standard work of reference. Great stress is laid c 
the progressive developments of the manufactures, k 
the varions applications to them of the collateral a 
and sciences ; the history of each is truly given, whi 
pieseut proceeses aud recent inventions are succin 
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Amongst the numerous and ingonioua inventions of 
man, it is hardly possible to name one of greater im- 
portance than that of making paper, for it has given a 
facility for transmitting the experience of one geseratioa 
to all succeeding onos, so that, now the art of printing 
is brought to perfection, knowledge can he universally 
diffused and indefinitely preserved. But the art of 
making paper did not develop itself iii its present form 
until a comparatively late period ; previous to which 
the most civilized nations used a material obtained 
direct from nature, which with slight preparatioti 
served them for writing upon, but not for the thousand 
other uses to which modern paper is applied. This 
material, called papyrus, whence our name jiaper is 
derived, was prepared from certain membranes pro- 
duced on the submerged portion of the aq^natic plant 
Papyrus anUqitorum of botanists, and belonging to the 
Natural Order Cyperacea. This plant is a nativo of 
Ethiopia and Upper Egypt, and also of Syria, and its 
Syriflc name Babeer ia said to be the root of the Greek 
aiinipoi and Latin papyrus. It flourisIiCB in rivers and 
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mnrfibes ia about two feot depth of water, and nsni 
in qniot Htroants. It was, howCTcir, found bj Brad 
growing in rapid portions of tlic river Jordan, wlu 
he noticed a curiona and interesting fact in it« histoi] 
naniolj, that the thick stema, which have somewhat C 
H pear-shaped section, always present the sharp angnla 
sido to the Btreom, thereby ofToring the least possiUi 
resiBtance. The immonse imp<irtanee of the papa 
made from this plant to the ancients was fullj appn 
ciated, and consequently we have very full informatiai 
of its preparation given to ns by that indefatigi 
writer Pliny, while many other ancient authors haV 
also left interesting information upon the subject. 
method of preparation, and the varieties of quality a 
will be best understood from Fig. 1, which gives i 
good representation of the growing plant. 

It will be seen that it produces niuneroue ataUu 
each crowned with a tuft of liair-Iiko spikelets, ci 
posing the inflorescence, and a fringe or involucre o 
hair-like leaves. The stems thcmsBlvos are about 10 
feet high, and often 6 inclicfi in circumference at the 
base; both the crowning tuft and the stem a 
dark-green colour, and a brown sheoth springs i 
the root-stock, and envelops the latter below and i 
little above the surface of the water; beneath 1 
sheath, which is coarse and tough, lie several others 
which are white or yellowish-white, the innermost onei 
being very thin and even transparent. It was these mem- 1 
braneswliich formed the papyrus paper of the ancients, 
the making of which is thus described by Pliny 
" Paper is made from the papyras by splitting it wil 



needle into very thin leaves, due care being taken 



that thej be as broad 




This miist be 



understood to apply to tlie meinbrftnes of the sheaths 
enveloping the bases of the etoms, and not to tho steniK 
themselves. " These membranes are assorted according 
to their fineness, and made into papers of different 
quality upon a table, and upon this table tho loaves 
(membranes) of papyrus are laid lengthwise, the jagged 
edges being cut off at either end, after which a cross 
layer is placed over thorn, in the same way, in fact, as 
I. The leaves are then ^sc»»fc4. 
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together mni dried in the son ; after which they * 
joined together, the heat sheets being t&ken first ai 
the inferior ones added afterwords. There are nev 
more than twenty of these sheets to a roll." I 
also asserts that the membranes or Icavee adhere, : 
ooQieqnonce of a glutinous quality in the water of tl 
Nile need to moisten them during the process This i 
now believed to be a mistake, and doahtless some ki 
of size or paste was employed, which, besides causi 
complete adhesion of the membranes, also aized 4 
pax>ei', and thus fitted it to receive the ink i 
running. 

Pliny's aeconntofthedifibrent qualities of paper iaT« 
interesting, and makes us acquainted with its l 
in the time when the great Koman Natural Historia 
lived, and probably for ages before ; for whether t 
art began with the Egyptians, or was learned by the! 
&om other people, it was not and could not be a p 
greasive one, whilst limited to such a source as til 
great paper rush. The paper made by the ancient 
tram the papyrus had the qualities of durability not 
flexibility, probably to a greater extent than on] 
modem manufactures ; for it may be doubted wheth 
any papers made by the modem process would harri 
withstood the influence of an Egyptian climate as wej 
as the Egyptian papyri have done ; and certainly t] 
collection of incinerated papyri in the Naples Museoi 
removed from Pompeii, retain more of their origina 
condition than any modem paper would if submitted 
to the same conditions, for books and paper 8ufBBpi( 
from tbe desiccating influence of a dry climate, audi 



become very brittle in time. Wo are Uierefore not in 
posBCBBion of sufficient information as to the exact 
qualities of tbe ancient paper at the time tliat it was 
need, though we ere informed that its high price led to 
its being treated in the same way as vellum was in 
later times, whilst manuscripts which Lad served their 
purpose were submitted to a process wbich removed 
the writing, and allowed of their being used again for a 
similar purpose, like the more recent palimpaeats. 
Papyrus paper continued in vogue in Europe for at least 
eight centuries after the commencement of the Christian 
era, after which cotton was employed. About a.d. 800, 
however, we find Theophilua Preahyter writing of 
cotton paper as a substitute for parchment ia the pro- 
cess of gold beating, and it wos most probably a Greek 
invention, as he says it was called " Greek parchment." 
At a later period, in the tenth century, paper for 
writing upon was in use in Greece and Sicily, under 
the names of " Charta Bombycina " and " Charta Cnt- 
tuuea." How this was actually made we know not, 
except that it was formed of the full-length fibres of 
cotton, crossing and interlocking each other ia all 
directions like felt; bat as cotton is not a material 
capable of felting, it must have been treated in some 
manner unknown to modem science — possibly the 
fibres were diffused thinly through water, and then 
brought up to the surface in the same way as now 
done in making paper by hand. Be that as it may, it 
is certain that cotton paper continued in fashion for a 
considerable time, and in the end quite superseded the 
e of papyrus paper. Tlie nesi giea^,, asA\o-*-ee&-*«t 
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greateat, improvement of all, was the making it &om 
pulp produced by iliaiutograting in water some vege? 
table fibres ur tissues. Tbie process does sot &ppe« 
to have been knovm in Europe earlier than the t" ' 
teentb century, and it is not recorded what peraon C 
even what nation introduced it. But it is well k 
that it was prsictiBed bj the Cliinoee and Japanese at 
much earlier period. From the very interesting repc 
of Consul Lowder, to Sir Harry Parkes, dated ttot 
Kanagawa, July 2, 1870, we learn the following fi 
" The manufacture of paper from the paper mulben| 
{Broaatonetia papyri/era) was introduced into Japi 
about AJ>. GIO. Up to the year a,d. 280, Bilfa,with 
facing of linoD, was usedfor writing upon, and thin woo< 
shavings were also employed. In that year, howeve 
paper was imported from the Corea, and this appea; 
to have been the only paper known to the Japanefl 
nntil the year 610 a.d., when two priests nai 
Donch6 and Hdju were sent over to Japan by the k 
of the Corea. Doncho is said to have boon a de 
man, learned in the Chinese classics, and moreover 
skilful artist. Beside the manufacture of paper, he al 
introiluood that of writing ink and millstones into i. 
country. 

" Shotokn Taishi, a son of the reigning ] 
learned of Doncho how to make paper. But olthoni 
the paper made by Doncho was very good, it wonld ni/ 
take the ink well ; it would not boar rough hondlit 
and tore very easily; and moreover it was liab 
because of its material, to become worm-eaten, aeei 
which TaJshi i ntroduced the mannf aoture of papy o- 



tto paper mulberry ; lio made four kindB, called nnslii , 
Bluku-inshi, haku-juBhi, and zoku-hakashi, and he 
caused the paper mulberry to bo extensivoly plauted all 
over the country, and tbe mode of paper manufacture 
to be largely promulgated among tbe people." 

As tbe method uf making paper from the inner bark 
of tbe paper mulberry ie practically the same in all the 
conntrieB where it is used, I Bhall still draw from the 
above-mentioned report, which is a model for all con- 
sular reports, and I wigh that I could also tranBfer its 
comic illustrations to my pages, as givon by the native 
artiat employed by the eonBul. 

Tbe Eroa^Boaetia or paper mulberry is propagated 
by root cuttings, a compaiativoly modern discovery of 
our gardeners, and is thus described : " In tbe Island of 
Eiusin the makodzu is planted in the ninth and tenth 
moons, but in Kioto and its vicinity in the first moon, 
the time varying according to tbe climate of tbo place. 
Borne old roots are separated and cut down to a length 
of about three inches ; these are planted so that a little 
less than half an inch appears above ground. They 
will grow about a foot high in the first year, and in 
the second wiU rise to a height of 2 or 3 feet; iu 
the third year they will reach a little over 4 feet ; 
in the fourth year they attain to 6, or if particu- 
larly fine to even 9 and 12 feet. Each year in the 
tenth moon they are cut down to the roots, aad from 
each stalk fine branches appear the next yoar, bo that 
in five years a large and dense shrub is developed ; 
the cnttinga of the fifth year's growth are used for 
^^^loiig paper." This precise account of ths^ati\Si<ii 
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tbe plant la followed bj cq^oally clear infonnation as to I 
soil, manure, &o., so tbat tho report may be of great I 
nse some day, vrben we bave to look to our colonies fi 
B supply of paper-making materiala. 

Besidee tho paper mulberry, tho Japanese nae thftl 
bark of other plants, one of which they coll " Te'kt 
kuke," but only for makiug a choice kind, as it is not to I 
be had in abundance. Others more abundant are diaf 
" Kftjiso " and tho " Takoso," all deciduous trees. 

The processes employed by the Japanese in thfl-f 
mannfocture of paper aro numerous; first, tbe twigi-fl 
are cut into lengths of two to throe foot, and aral 
steamed until tho bark is easily stripped ofi", qui 
dried, and tied up into bundles of rather 
than n quarter of a hundredweight. They are i 
washed in a stream of running water for from twelve 
to twenty-four hours, after which tho outer bark is 
oirefnlly eurapod off with a knife, and is reserved for 
making inferior kinds of paper. The cleaned inner 
bark is then again submitted to the action of ninning 
water and thoroughly washcfl, then steeped in buckets j 
of water for a time, and after having the cold water J 
expressed, is boiled imtil all the glutinous qualities a 
removed, producing a mass of fibre called ' 
This ifl again boiled and stirred in water, to whicl 
Home ashes of buckwheat husks have been added, ] 
bably in eonaequence of the caustic alkali, which h 
the disintegration of the fibre. The eororo is 1 
put into a basket, and placed in running water, 
order that tho insoluble portion of tho ashes may I 
removed. The sororo is what our paper makers worf 
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call half-etuff, and requires the addition of a sizing 
material, which ia obtained from large fleshy roots of 
a molvaceoTiB plant called " tororo." These roots are 
cleaned, ekinned, beaten, and nftorwards hoiled in 
water, which becomes glutinons, and ia mixed in due 
proportions with the Bororo, so as to producs a pulp of 
proper consieteacy, which is afterwards worked in 
pretty nearly the game way as the hand-made papers 
of Europe. Japan is jiar excellence the country of 
paper making, which is carried on in twenty-nine dis- 
tricts, producing two hundred and sisty-two Yarioties, 
Many are intended for special usee, such as for 
writing songs and verses npon, dressing dolls, wrap- 
ping up presents, making fans, umbrellaa, artificial 
flowers, and candle wicks; for handkerchiofa, papering 
screens, tobacco pouches, and lanterns ; for water- 
proof clothing; for straining oil, tying the hair, and 
decorating ladies' hair; for making string, and all the 
nsea to which paper is put in European coimtries. 
A complete history of the varieties of Chineao 
and Japau^e papers would form an extensive and 
interesting volume, for both these nations, but more 
especially the latter, have a versatility of genius for 
the application of the material which is tmily astonish- 
ing. The above list only conveys a faint idea of their 
olevemess jn this respect ; moreover, the sketches 
given of the processes show that its production is so 
laborious, that we cannot help wondering that its 
application is so umversal. It is only now in Europe 
that a clever firm is making imitation leather for book- 
binding of paper — an old fashion with t 
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The latter make a Bitrt of netted fabric of paper I 
naderclothing in hot weather; string, which w 
wash ; hate and helmets, which will turn a sword ; t 
tube of a Japanese telescope is of paper, as are a! 
their hair-pins and hair-strings; while the ecreei 
which form a large part of their housee, are oovei 
with it In fact it is, apart from food and clotliiug, t 
ohief neoessary of Japanese life. 

At nhat period the Chinese learnt the art of pap 
making we know not, but it is most probable that t 
Ooreans who taught the Japanese learned it from t 
Chinese, and it is certain that no people have ei 
surpassed them in producing paper from such mat 
rials aa the bark of various troos, especially that 
the paper mulberry and tbe atoms of bamboo; aj 
they are only excelled by the Japaneso in the exteneil 
use which they make of it. 

Of the early history of the art in India, we hai 
little reliable information. 

The loaves of several palm trees were long nsed f 
writing upon by means of a sharp iron point, and . 
Burmah and some other parts continue to be so 
this day ; but hand-made paper from pulped mat 
rials has long been in use, though whether tl 
knowledge was received from China or from Euro] 
there is no clear information. At present the mat 
rials used by the native paper makers are the loaves 
the screw-pine {Pandanus odoratiseimus), the fibre 
the plantain jute in the form of old gunny bags, tl 
sun hemp {Grolalaria juncea), the barks of Daphi 
oannahina and Bibiscus cannabinus, with some othe; 
which aiv only occasionally used. 
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The greatest advoiico in the maanfectrae was the 
anbstitution of liiioa raga for cotton, but wLothor 
tiiis originated in Europe or not is tt moot point. 
Mr. James Yates, in his ahlo work ' Testrinum Anti- 
quorum,' claims the invention for tho Egyptians of 
the twelfth centory, and in support of his proposition 
he quotes from the writings of Abdollatiph, an Arabian 
physician who visited Egypt in 1200, " that the cloth 
foaud in the catacombs, and used to envelop the 
mummies, was made int^) garments, or sold to tho 
BcribeB to make paper for the shopkeeperB." Thus, ob 
the mnnuny cloth was linen, he concludes tho evidence 
to be eufScient, that paper from linen rags was mode at 
a very early dato in Egypt. Other writers insist, that 
it was an European invention of the middle of the thir- 
teenth and commencement of the fourteenth century. 
The proof adduced for the eorUer date is the esiat- 
enoe of a small manuscript on linen paper, which is 
now in the Imperial Library at Vienna. This MS. is 
a mandate of Frederick II., Emperor of the Homans, 
and hoe reference to a dispute between tho Duke of 
Garinthia and the monks of tho Monastery of Gfigs 
in Upper Styria, which from collateral historical evi- 
dence is believed to have occurred in tho year 1243. 
The very early use of linen paper by the Arabians 
and Foraians raises another question, whether it is 
not altogether an Eastern invention introduced by 
them into Europe, and possibly obtained by them from 
the Egyptians. • 

The manufacture of paper from linen rags can be 
traced far hock in tho history of Spain, and it is Ui^A^ 
pTohalUe that the Spaniarde leamei M ii«ai 'StiRi'^<!K«A- 
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Valencia and Catalooia were faraons for this man 
tare, which was introduced from Spain into France | 
the latter part of the thirteenth century, and later BJ 
abont 1312 into Germany. The Germans soon li 
estensivo mokerB, and one of them named 
bronght the invention over to England, and 
at Dartford the first paper mill over erected in t 
kingdom, an aequieition considered Bo important I 
valuable, that ho was knighted by Qneen Elizabeth. i 

It must not be imagined that Spiclmann's paper mill 
was like those of the present time. The machinery 
which he employed, waa only for the purpose of re- 
ducing the linen rags to pulp, while all the suhseqnc " ~ 
operations were performed by hand, as is still the a 
in countries which have not yet adopted the modea 
inventions. The pulp wag formed by beating 1 
rags or other material after boiling and macerating 9 
water, with stampers moved either by water or w 
power. The latter is only used in Holhind, a g 
paper-making country, where the hand process ia b 
in Togno in the following manner. 

The pnlp mised with sufficient water to give it t 
appearance of milk and water, is run into a small i 
by tho side of which etands the cat-man with an imfJ 
ment called a mould (Figs. 2, 3) in his hand. This isf 
flat frame in two divisions, haying a sheet of fine -^ 
gauze, level with its surface, as in Fig. 2. The e 
ordinary skill of the Chinese and Japanese in workin 
bamboo stems into csceedifigly fine fibres leads thes 
to form a gauze of that material instead of wire, 
else to place the fine threads in parallel lines sufficient^ 
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This 



oloae b^^ether to form the surface of the mould. 
ia also done by European hand workers, who thua pro- 
duce two varioties of paper, the one made on the gauzo 
being called wove, to distinguish it from the other 
which shows the straight lines on its surface, and is 




technically mlli-d lai<} Before using the mould, the 
workman pluces upon it another thin frame corre- 
sponding to it in form, but having no gauzo or laid 
wires This implement is called the deckle, and is for 
the purpose of converting the mould mto a shallow 
tray, capable of holding just suflinent of the pulp to 
make a t^"" Bhect on the mould when the water has 
strained through, which it very quickly does The vat- 
man then placet the mould ou a Etrmd m on incUned 
position, and takes another, with which he repeats the 
operation , another workman, called the toucher, takes 
each mould, after it has rested a few minutes to let the 
water drain off effectively, and turns the sheet of pulp 
on its Burface to a small board covered with felt or 
flannel, called the coach. A slight pressure makos the 
sheet of pulp leave the surface of the mould. The 
phaet is transferred from the coach tu a. %\iefcV *S- ^'SA., 
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and npoa this the operator places nltimtitely a aerie* 
sheets of Boft paper and of felt, until tlio pilti consL 
of from foar to eight quirca of paper, and the inb 
voning aboets of felt. Thia pile, called a pattt is i 
into a powerful presa, which preaBea out the n 
and leaves the aheeta of paper anfficiently dry ai 
Btroug to be separated from the felt. Sometiniea & 
shoeta of paper are again piled one upon another, ai 
re-preasod without tho folta ; then the sheets are lint 
separately on linea of horaehair ropes in a dryia; 
room until quite dry, the paper in tlii) 
unfit for writing upon, and in fact bibulous or blot 
paper. This condition is removed by dipping t 
aepiirately into a weak warm solution of 
which must be very pure, if for fine white paper, . 
is again dried with great care, and nut too quickly, t 
if too much heat is applied, it acts on tbe size, aud give 
a yellow tinge to the paper. The aheets are t 
calendered by passing them through hot steel rolls, a 
hot pregsing, and folded and arranged into half qoira 
and the edges trimmed ; formerly they were also gil 
or blackened, if for mourning. It will bo seen that til! 
hand-maldng of paper is a todions process, and not i 
all adapted to meet the immense demands of tho presei 
day ; and the change was felt to bo QccessarT ■ 
the beginning of the proaent century, whon a Frencli 
man nnmed Louia Eobert tried to perfect a macliin 
for making paper, though lio was not completely b 
oeasful. Brumah, too, in our own country, went bo tst 
as to take out a patent for an invention of his owtt 
in 1805, but he failed likewise. The invention < 
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Lonis Bobert was brought to England by M, Didot, 
but was not adopted, nntil in 180G M, FoTirdrinier 
made groat improvemetita in it, and paved the way for 
Uie nitmerous additions, whicb bave made the paper- 
making mflchino of the present day one of the most 
beautiful and perfect pieces of mechanism ever uaod 
bj mm. 

Aided by euub mcehanical power, the production of 
paper is now only limited by the supply of the material, 
and the demand for a suitable substance is enormous. 
At present linen and cotton rags, es^tarto, and wheat 
straw, are the chief materials used in this country for 
writing and printing paper, but for the conmioner 
kinda of packing and wrapping papers a variety of 
materials are used. The proceases of converting them 
will now bo briefly described, commencing with Kagb. 
It is not oustoBUUy to use linen and cotton together, 
therefore the first process is the sorting and picking out 
of seams, buttons, and any foreign matters which would 
interfere with the subsequent operntions, a work whicb 
is usually done by women and girls, and requires con- 
fiideroble cai'e. The operators stand at small tables, in 
what is technically called the " rag-hoiise," and in the 
middle of each table is filed a sharp scythe-shaped 
knife, above an opening in the table top, with a wire 
grating for letting through dirt, pins, buttons, and other 
matters, which fell into a drawer placed to receive such 
refuse. All sewn pieces are torn open and examined, 
and, by means of the fixed knife, cut into small pieces 
two or three inches square. As it is of much import- 
that they should be freed && {o.t aa -^OBsiAft^nsni. 
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dirt, thoy are next passed throagh a revolring cylinder 
of wirework. with meahee eufficiently large to act as • 
Bieve, In llie Lost conducted paper mills the duttttuf is 
often done before tlia sorting and cutting, out of regud 
chiofly to the health and comfort of those employed. 

After these opomtioaa, the cut raga are transferred 
to the boiler, wliich, in the moat improved mill*, is a huge 
spherical-shapod vessel, euependod like a globe by two 
projecting axes that rest on strong iron pillars in 
properly formed Journals. The axes are hollow, and 
through one of them steam is communicated, which 
escapes by the other ; and a number of projecting iron 
rods are so arranged in the interior, as to keep the r^^ 
&om gathering into one mass when the machine is re- 
volving, which it does by steam [fowor. The rags 
are introduced through a large hole fitted with a lid, 
made steam-tight by means of a levered screw. When 
charged with rags and some water, the boiler, which is 
usually from 6 to 10 feet in diameter, is caused to 
revolve very slowly, at about two revolutions per 
minute. This iron boiler is disliked in mills where 
paper of the finest quality for writing on is made, as 
some particles of iron remoTod from the intei-ior by 
friction are apt to get mixed in with the rags and 
produce iron-mould. Steam-tight wooden vats with 
mechanical wooden stirrers ::i'e preferred ; hot water 
containing caustic soda being used with the steam to 
wash the rags. 

When taken out of the boiler, the rags are imme- 
diately drained before they get cold, and are afterwards 
transferred to the tcaehing and heating engine ; the coiw ' 
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struction of which cnimot be imderstaod nitlioitt the 
followiug figures. Fig. 4 repreaeats one in outline, 
I ftnd Fig. 6, iu section. 
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Formerly the vat of the engine was made of wood, 
with lead or copper, the shape Viem^ '^"i-^- ^~1 ^^ 



18 BBITISH MANUFACTURING INDUSTRIES. 

ellipse with slightly flattened sides; now, howeyer, 
they are cast in iron, all in one piece, and usually of 
the following dimensions, length 10 feet, width 4} 
feet, depth 2^ feet, though they are often made much 
larger. The bottom is not level, but has upon it a 
solid elevation, theoretically represented in Fig. 5, A, 
which is technically called the mid-feathery and is a 
most essential part of the arrangement. The partition 
(Fig. 4, a), which is placed in the centre of the engine, 
and is sometimes made as in Fig. 6, divides the interior, 
so that there is an exactly equal space all round. It 
also helps to support a shaft (Fig. 4, &) connected with 
the driving power, and worked by it ; this shaft bears 
upon it the cylinder called the roily Fig. 4, o (seen in 
section in Fig. 5), on which is set a scries of parallel 
sharp ridges called the knives; while on the mid-feather 
(Fig. 5, A), at the point marked c, is placed another 
set of knives, which nearly touch those on the roll 
which revolves from d to 6 (Fig. 5). The roll itself 
is usually of wood, such as elm, about 24 inches in 
diameter. • When in action, it revolves from d to h 
(Fig. 5) ; consequently if the shell be filled with water, 
and the roll revolves, a current must be formed from e 
to A (Fig. 5) ; if, however, instead of mere* water, a mix- 
ture of rags and water is operated upon, the rags are 
dragged in between the knife edges on the roll ai^ 
those on the mid-feather, and are gradually reduced 
almost to pulp, a state technically called half-aiuff. 
The engine is seen in operation in Fig. 7. An 
essential part of the washing and beating is a constaiit 
&0W of clean water into the engine, and a filtering 




or Btraining of the ovorflow to prevent loss of the 
material. The simplest method for supplying the 
water is by a 6-iuch pipe bent ( 




the engine, the ontflonr being throngh a hole coveied 
ivith a fine wire-gauze Etmiuer, or n piece of flannel. 

The general arrangement, however, in the heat con- 
struoted mills, is to pass the fresh water into small 
cisteniB raised about 3 feet above the level of the 
engine vat. In this ciatem there is an apparatus of 
a oylindrival form, for the purpose of stopping sand 
or any other impuritios as tho water passes through it ; 
it iB of wills gauze, and from its interior the water 
passes by the outlet pipe into the engine, from which 
it ia removed as last, by an ingenious contrivance in the 
form of a drum made to revolve in tho opposite half of 
the engine to that occupied by the boater o.nA. isii.- 
featlier. This drum conaiHts ai v(ou4 B.V\\,s.\'«t) fc\A%, 
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and wire gauzG on its periphery; internally it haVH 
number of partitions, nBuallj fuur, from its a 
ciicumference ; and there is an opening in the woo 
end, nearest the middle of the engine in 
When thiB apparatus is made to revolve, and ia ia 
mereed in the atre&m of water and raga, 
water through to its interior, and the rage are ] 
back by the wire gauze. The revolving motion mpid| 
pumps the water that flows through the hole in f 
end of the drum into a movable trough, whioh e 
it away at exactly the same rate as it is received io \ 
engine vat from the freeh-water pipe, so that the 1 
is coDBtantly maintained. The drum ia ao fitted, ti 
it can bo raised out of the vnt, or lowered as reqiu 
When mere washing is required, it ib brought into i| 
but its oporation is suspondod when the bleoohiaJ 



The amount of rags operated upon at one tim( 
nsnaUy between 300 and 400 lb., although engines hai 
been eonstructed to carry much larger quantities. The 
roll, or what may be colled the grinding wheel, is 
capable of being removed nearer {«, or farther from, 
the bars of the mid-feather, bo as to allow room for the 
rags when jlrst put in to pass between ; and as thoy ttre 
broken down, it can be brought nearer until the raga 
are sufficiently reduced for bleaching. The flow of 
fresh water, and its removal by the drum, are then 
stopped, and a solution of chloride of lime {hleacking 
poader) ie pumped in, and the engine kept going, imtU 
the broken-down stuff is sufficiently bleached. It ia 
naxt drawn off into anol'hei eu^mo at »« Vroti \!OTel 
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called the packer, wliich ia nsnally of Buffioiently 
large size to receive the conteats of several hreakera, as 
the first set of woehiug aitil beatmg engines are tech- 
nically called. The poacher has no grinding tackle, 
its operation being moi'oly to keep up a rapid current 
in the half-8tuff and the fresh water with which it is 
supplied, in order to wash out as much as possible the 
bleaching material. The jKuiehing machine having done 
its work, its contents are passed down into the draining 
vats, which are made of wood with perfocated bottoms, 
through which the wafer drains away until the halt- 
stuff is left damp, and as compact as the cnunb of 
a loaf of broad. In some works, the process of bleach- 
ing is carried on in a long chamber of a width sufficient 
to hold two rows of bleaching chests, with a 4-feet 
passage between them ; they are of uniform size, and 
the number is regulated by the extent of the operations 
of the mil], The chests are square, and formed of thin 
slabs of stone, with a perforated false bottom, whilst in 
the real bottom a valve is so arranged, that all the 
li(]^nid which drains through can be passed into a 
reservoir and pumped up for use again. The quantity 
of stuif placed in each bleaching chest is usually a 
hundredweight, and the time required for bleaching is 
twenty-four hours. The bleaching solution consists of 
a mixture of chloride of lime and water, the quantity 
for each chest being about 12 gallons of water and 
6 lb. to 10 lb, of the bleaching powder, according to its 
strength, aud to this is generally added a few gallons 
more of the partly spent liquor of previous operations, 
odlected aa before mentioned in the reservoir below. 



I 
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Frequent stirring is nocesMwy, to enHtiro bd nnifom 
actioD of the bleaching niateml all throagb the oon- 
teatB of the vat. Tbo bleached BtafT is allowed to i 
drain out by opening the valves in the bottoms of thfl 
chests, and, when sufBcicntiy drained, it is token out, 
and generally pregscd in boieB to remove ae much H 
posHible of the bleaching fluid before the next opt 
tion, which is conducted in an engine like that i 
viouslydescribedas the washing engiDe. In this, n 
is nsnally called the intermediate engine, the grindiiij 
tackle on the mid-feather and roll is binnt bat a 
fully adjusted, so as to act upon the half-sto^ I 
rub it down still softer and £ner, whilst the wi 
in the engine is effectually removing every traoa C 
the chlorine, which wonld otherwise prove very i 
jarions. The intermediate washer is so placed th 
when it has done its work, the pulp can be let out by i 
vbIvc in the bottom into the thnd or benting e 
in which the grinding tackle is set sharp and fine, so a 
still further to reduce the fibre of the stuff, which ii 
accomplished after several hours' beating. It is now ii 
the condition of finished pulp, ready for being t 
verted into paper, for which purpose it is allowed t( 
flow out of the engine by a valve into the pulp eol 
which receives the contents of one or more beat' 
ing engines. In this it is kept slowly stirred "by i 
mechanical arrangement, and is made to flow i 
gnlated quantity to the paper machine, which is plaoei 
at a lower level to facilitate the transmission. 

The modem paper mill is one of the most beaatifa 
and itigeniouH of recent contrivances, bat klthoiu 




FAFES. 23 

minor improTeiceiits have been mo^e in. 
Bpecial circumstances required by the 
f mnterial used, or kind of [laper to be made, 
the octnal principles of its construction are the same 
n» when it was first brought to a practical state by 
Heears. FourdriiuQE and Donkin, who perfected the 
invention of M, Loiua Robert. Tho addition of the 
hnottin'j machine, patented by Mr. R. Ibotson, was a 
great improvement in the preparation of the pulp for 
the machine. Ibotsoa'a invention is thus described in 
the abstract of patent dated 30th July, 1830 ; 

" Improvement on improvements in the method or 
appamtuB for separating the knots from the paper stuff 
or' pulp used in the moniifnctui'c of paper ; and those 
e<msiBt in making tho bottom of a eiove or strainer of 
a nnmber of bars, having parallel spaces betiveen every 
two of the bars which are adjoining to each other, and 
maldng the width of each bar to equal of exceed the 
leogth of the fibres composing tho paper stuff or pulp 
to be strained ; also making the bottum of the said 
aiere or Btrainer from one or more sheets of metal, by 
cutting slits through them, the slits to answer the 
spaces before described ; also applying such sieves or 
strainers for separating the knots from the stuff or 
pulp of which the paper is made." 

Ibotson's knotting machine has now been brought to 
Hnch perfection, that the pulp flows to the pulp vat 
attached to the machine (A, Figs. 8 and 9) with porfect 
uniformity of substance. Tho machine, which almost 
inBtantaneousiy transforms the pulp until it looks like 
ifcimmed milk, can only be understood by aid of the 
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drawing (Fig. 8), whidi repreeenta one bs seen fro 
nbove, and Fig, 9 whicli gives the elevation of a i 
chine. A, as before mentioned, is a Email vat nhioh 
receives the palp front the knotting machine, : 
nbich a small wheel or cog in motion keeps it stirredi 
and &am which it overflows in a stream of breadth eqoa 
to the mould or sheet of wire gauze (B B). This fi 
a oontinnouB band, kept constantly moving aronnd t 
cylinders (Fig. 9, a a), and its upper part, which receii 
the pulp, maintained at a perfect level by running ovB 
the tops of the small brass rolls (Fig. 9, b). The pnl]^ 
is prevented from running off at the sides by a snuU 
Itand of vulcanized indiarubber called the deckle utrapf 
which 19 kept in position on the wire ganze, and at tiid 
same time in movement by a geriea of rollers ovw 
which it paEses (Fig. 9, ccc). As the pulp travels o' 
tbe mould of wire gauze, the water drains tbrongh a 
is caught and pumped up again into the vat, so as to 
eave any pulp which escapes with it. This drainage tl 
moreover greatly aided by suction troughs (Fig. 9, d ^ 
from which the air is eidiaiiated by the pum^ 
(Fig. 8, F), so that by the time it reaches the co 
rolls, and the wire gauze returns after touching 
of blanket (e e) running over a series of moving roHi 
the paper leaves the wire and is carried on by i 
woollen blanket. It receives a gentle pressure as it 
passes through the couching roll, which remov 
of the moisture to give it a consistency, which is further 
increased as it passes successively, supported on ths 
blanket, through the first and second preti rolh and, 
the first set of drying cylinders. When it leaves t 
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Manket and goea tmsupported tbxongh the press rolls, 
still slightly dniDp, these rolls reiaiive all marks left 
by the wire gauze or hy the felt blankets, and pass on 
the web of paper to the second drying rolls, where the 
drying is completed. The large cylinders of the drying 
rolls are hollow, and are filled with steam for producing 
dryness rapidly. After drying, the paper is passed 
tbrongh a trough of thin size, and, by the most modern 
improTemonts, slowly redried by passing over numerous 
wire cylinders, with fanners inside moving in the oppo- 
site direction. These cylinders carry on the web of 
paper to another pair of steel rollers (the calender), in 
which it is tightly pressed, and from which it passeE 
smooth and fit for writing or printing upon. Here it 
IB either reeled off ia a continuous web, often miles in 
length (those used for printing by the Walter press 
are usually four miles), or it posses through the cutting 
machine (E, Figs. Sand 9), by which it is cut into sheets 
ready for hot pressing and folding. The former of 
these two operations applies only to papers of fine 
quality, chiefly that used for writing, and consists in 
placing a pile of alternate sheets of the paper and 
plates of tbin copper or sheets of highly-pressed and 
calendered millboard, and submitting the pile to groat 
pressure in a hydraulic p rose. There are other moans 
of pressing the paper whilst still in the web, by ma- 
chines called supeT'Calevderg. The webs are, however, 
narrower than those thrown off from the paper machine, 
having been passed through cutting mufihines, which 
slit each web longitudinally into several smaUer onos 
of the width of the intended sheets of pa^er. Aa th.« 
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slitter rccuivea tlie web through roUere and the cattii 
goes on, each strip is received on a reel which, wh« 
fall, is token to the super-calender. This inachu 
GODBiets of a series of iJtemate rolls of polisbQ 
chilled iron and condensed millboard, screwed dowt 
Dpon each other by regulating screws on the top ol 
the upright posts, which carry their jonrnalB oi 
above the other. The web of paper passing throai 
these rolls receives great pressure, which 
hardons, and smooths it, after whioh it is remoTed tl 
another cutting machine, which cuts it into the pro 
sized sheets. 

On referring to Fig. 8, an arrangement will be s 
at G foe producing the aater mark, when required, 
paper. For this purpose there is a cylinder of beauti^ 
fully wrought brass wire with the device woven in, likft 
a pattern in any kind of damask cloth. As the cyllncle^ 
revolves with the slightest possible pressure upon the 
slightly hardening pulp, it leaves the impress of tha 
device or paper mark, which none of tho subsei^nent 
operations will remove. In hand-made papers tlia 
mark is woven into the wire, which forms the web oJJ 
the mould (Fig. 2). Tho water mark is of great imi 
portance in some kinds of paper, and especially in 
small hand-made sheets used for bonk notes, &c. 

So far jnj description of the processes employed in 
paper making has referred chiefly to that made fioak 
linen and other rags, but within the last twenty-fiva 
years a great revolution has taken place in 
facture of paper, mainly owing to the vastly increased-. 
consumption caused by the abolition of the doty. Ths, 
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demand led to numberless eiperimenta on other ma- 
tetials OS substitutes for rags, whiuh riipidl; became 
so scaica aa to produce wLut miglit be called a paper 
famine. Hundreds of vegetable aubHtances wore tried 
in. Tain, the great difficulty being to find a fibre which 
would go through all the operations noceseary to form 
it into paper and ensure a proper oommorcial profit 
Almost every plant that grows on land, and even Bonie 
aquatic plants, will yield pajrer materials, but so far we 
have only discovered one which can fairly compete with 
rags, and that is esparto, alfa, or diss. The former 
is its Spanish name, while the two latter are given to 
different qnalities in North Africa, which may prove 
to be diilerent species, as one varies considerably in 
appearance and other qualities Irom the former. The 
plant is tLo Slipa tenaeissima of LinnEens, and the 
MacroeJiloa tenaaiHgima of Eunth. It grows abun- 
dantly in the southern parts of Spain, whence the best 
quality is obtained, and also in Algiers and Tunis. 
This remarkablo grass, known to the Eomans as a ma- 
terial for making ropes, and used from time immemorial 
by the Spaniards for making mats, baskets, &c., has 
proved to ho the best of all paper-making materials 
directly derived from the vegetable kingdom, liags, of 
course, have undergone soma of the processes, such as 
partial separation of £hres and bleaching, and are 
therefore best for the paper maker when procurable in 
sufficient quantities; hut of all other substances which 
have been tried, esparto comes next, and fortunately ia 
found in immense abundance, our imports last year 
BHumnting to no less than 160,000 tons. It is imported 
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in bimdlea or bales, tightly pressed by hydmnlii 
presses, and when received itt tLe paper mills, is < 
folly picked over by women itud girls, who remove % 
roots, pieces of other kinds of grass, &c., as it 
found that none of these mixtures will go through tl 
bleaching process so well, and therefore are cert* 
to prodnoe blemiEhes in the paper. 

The esparto, having boon carefully picked, is tran 
ferred to the boiler, a bnge vessel capable of receivii 
a very large quantity, to which is added a certain pn 
portion of soda ash or of caustic sodu. The alkali di 
solves the cellulose which binds together the fibres < 
the plants, and the stiff hard grass comes out soft a 
limp, in which state it undergoes another picking b> 
aen, who by practice readily detect unsound 
bad pieces, and remove them. This being done, th 
material is ready for the breaking engines (like Qi 
washing engines before described), and after being 
thoroughly washed and broken down in fresh watsq 
s covered with the bleaching liquid until BufScientlj 
white. It is then washed in the piioching ongind 
drained and pressed, traJiaferrod to the beating e 
and reduced to pulp ready for the machine. Near^ 
all the printing paper now used is made from esparte 
BO much improvement has been effected in the pape 
machines, that it is produced with astonishing rapidity 
comes off from the machine calenders so high^ 
finished, that no further calendering ( 
needed. 

Much paper is manufactured on the Continent 
chiefly in Sweden and Belgium, from pine and aspsK 
woods, and efforts have been mada to mttodwyi it inta 
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tliia coimtry, bo far, however, without much success. 
Small quBatitiea of half-etufF from these woods are 
howoTor imported, and are ueed by some paper makers 
to mix with other materials, Tor brown papers, 
wrapping papers, and other common kinds, where 
chemical bleaching is not required, such coarse 
materials aa old ropes or junk, straw, and many 
others are used, besides waste paper, which is ayailable 
for farther use after being pulped ; and many of these 
papers, and not a few of the finer qualities, are charged 
in the pulj) state with large quantities of clay, ochre, 
and other mineral matters, which, if they do not im- 
prove tho quality, add greatly to the weight, and con- 
sequently to the profits of tlie paper maker. It is 
doubtful if this practice is injurious to the usefulness 
or durability of the paper, whon it is confined within 
moderate limits. 

Cardboards, millboards, and other thick paper fabrics 
are either hand made, or in machines with difieront 
modifications to suit the different thicknesses, and some 
of them are divided into sheets of the required size, and 
dried in drying chambers, instead of on d rying cylinders. 

The number of materials which have been tried, 
or suggeated for paper making, is very coneidorable. 
This is a list of tho principal ones ; those marked with 
an asterisk being more or lesH in actual use iu this or 
other countries : 

L •Linen rage, flax, 'flas tow, nnd refiiao. 

•Cfitton rugs iinii ccitton wool. 
I •Old ropes (or junl!), •ottkum. 'bempeo ranvaa, and eacting. 

|i 'Old sacking aud guan; cloth, miide of juto. 

^^^t *EBpailu graeB, 'wood al' various kindB.'attav^'ia^Vu&V^i^ft. 
^^Hj^/ie dwarf palm (CKanusropg huiailui). 
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Fibres pbocubed from — 

The leaves of the American aloes (^Agaoe), 

The leaf-stalks of the banana, the plantain, and the *manila 

or textile banana {Mwa textilis), 
*Bamboo and rattan canes. 

Stems of the horse bean, French bean, and scarlet-runner. 
^Hopbines, nettles, thistles, mallow stems. 

New Zealand flax, sugar-cane refose, tobacco stalks. 

Beetroot, refuse from the sugar works. 

Grasses, clover, lupin stalks, sunflower stalks. 

Various rushes, the yellow iris, bryony roots. 

Twigs of the common broom and heather. 

Rhubarb stalks, mustard stems, after threshing. 

Pineapple leaves and the sea grass (Zostera marina). 

The bark of the baobab tree {Adansonia digitatd). 

Miscellaneous Substances — Vegetable and Animal. 

Peat, moss, the bracken fern. 

Sawdust, spent tan, bast matting. 

Barks of various trees, especially the *paper mulberry. 

Floss silk, wool, fur, leather waste. 

Asbestos. 

The greediness of patentees has been strangely de- 
veloped in the matter of paper materials, for some of 
them have included in their specifications ''all the 
fibrous plants growing within the tropics/* It is quite 
true that every plant which famishes a fibre, that is, 
nearly every plant, will yield paper; but it is very 
remarkable how very few have been found which could 
be used profitably. 

Varieties op Paper in Use in Great Britain. 

Writing, 

Hand made, machine made, tub sized, machine sized, straw, 
account book (hand made), account book (machine made), ledger, 
envelope, copying (tissue). 
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Printing awt Drawing. 

Newapupac, magaaioB, boot, toned, plnte (for engrnTinga), 

plate (toned veneered), obnrt a.Dd mnp, litliogmpiiie, mmic, 

drawing (band made), drawing (machine miute). long elepbsnt, 

elephant, crajon, coloured printings, bank note, town, cheque, 

Wn:pping, Pcuking, ^-c. 
Bag paper. Grocerj pnpers — capa (small, double, and thin), 
haada (small, double, rojal, blue, wbito, and groj). Browns — 
tbia, glazed and aoglaEed CBsinge, air dried, niacluDe dried, 
onllera, band made (rope), baud made (whitej-brown), stipa, 
manila, cartridge, miildlea and Jncquatd middles, mill wrappers, 
BQg&r blues, sugar purples, bosicry, roloraed demj. ooloured 
dem; (glazed), pin and needle, starch, bowl. 

Oiiirds. 

Mill, mill (hopbioe), glazed (mt made), loom cards (vat 

made), engine, presaiDg, straw, white card and enamelled, paste- 

Miscellitmoas. 
•Blotting, tissue (white and coloured), oullar (fur imitating 
linen), enamelled, tracing, 'filtering. 

• These are unpressed and unaiKod papers. 
Ordinary writing papers arc diBtinguished in the 
retail trade hy the forui and size of the shoets, as 
foolscap, pot, post, and note paper. The three first 
obtained their names from the water marks with which 
thoy were originally impressed, namely, a fool's cap, 
ft tankard, and a postman's horn. 

The following trades are wholly dependent upon 
paper : 



I paper : 



Button card manufactureru. 
Cardboard box manufactureia. 
Oaii cutters, 

Card (plaj'ing) maQufacCurers. 
Gold aDd silver paper makciA. 
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Paper bag mfibers. 
Paper boi and cose makers. 
„ borderera. 

„ marlilers. 
PUlboi makerB. 
VaientiDB mftkera. 
PuBlishers and prtotcra. 
Book and card-edge gildara and marbkre. j 
MaoUine rulers. 

Music-paper ruleta and printers. 
NuraeriiMl pagers or prniters. 
Bailwuy ticket prfntere. 
Pattern book miikerB. 
Vegi'lable parcbtnent nmkers. 
Papier-tnaclie" mafcera. 
Carton Pierre manufaoturera. 
Paper-hanging printers or elainera. 

Many otlers are more or less connected with paper^ 
as a principal material for their induatry. Tl 
howeyer, and the previous slcetch of the maniifiictn 
piocessen are sufGcient to show the immense import-l 
oncD of the material, and how much it has taxed t 
ingenuity and indnstry of man. We might look tritl^J 
tmaUoyed pride, were it not for a drawback which it tu 
8ad to Lave to noto, and that is the shameful v 
which is in onr country everywhere seen. When it ill 
borne in mind that every scrap of paper can be osedJ 
over again, it is a disgrace to our mnch-hoasted i 
telligence that thero is no organisied plan fur collect- 1 
ing our waatc paper, and reconverting it to i 
LpurpoBcs. 
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Bv JosEPU Hattos. 

Thb present may fairly be called the age of printing. 
No art Ims undergone changes so great in so short a 
time, and no indastry has been developed more rapidly. 
Not moi'e than sixty years ago, the 'Times' was printed 
by hand, and even some twenty-five years since, 1 
saw a country newspaper printed on a Columbian 
press at the rate of 200 an Lour. A few years earlier 
the old wooden press, bnilt on the principle of the 
common clothes-press, was in very general use. The 
platen was mahogany, and had frequently to be re- 
planed, the surface becoming irregular through con- 
stant nse, while the iron bed of the press npon which 
the form was placed, rested upon well-packed saw- 
dust. Now and then it had t-u be reset with the aid 
of a spirit level, and in those days, the outside speed 
of production was what pressmen called " a token," 
or 250 copies per hour. Then it was something for 
a man to sue his name in print, for even large busi- 
ness firms wrote their invoice headings, and it was a 
rare thing to see letter paper with printed addresses. 
Ordinary tradesmen certainly did not aspire to the 
dignity of printing, wall-posting was in its infancy, 
and placards were ehiefiy confined to official a 
^^fa^p, prockmationB, sales by auction, uid ^ 
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mente; and, compared with the gigantic prodoo- 
ttons of the present day, the posters were iinobtrnBiTO 
and iuefiective. Bail way stations had not been formed 
into advertising bureaus ; colour printing tras a fine ar^; 
almost limited to lithography ; and the most ombitioiiff 
of billstickers had not even dreamed of the time wh< 
liis BUCceBHors wonld call themgolvea advertisiog ageutS) 
oud drive their carriages. When Mr. Smith, a uenv* 
agent, asked the Directors of the North-Eostera Bail« 
way to allow him to eoU hooks at their stations, the i( 

t regarded as a questionahle innovation, and the 
applicant, thoogh courtoously treated, was classed witb 
the book-hawkers, who travelled abont tlic country, and 
held no bettor position than the vendors of bootlacea 
This same enterprising and far-seeing Mr, Smith, t 
his death left to his son a monopolj of the most n 
markablo and lucrative kind. Mr, W. H, Smitli ca 
c break" a newspaper; his chiefs revise th 
liRt of the " popnlar boolra " of one or more large pnl> 
lishing firms ; while Mr. Smith himself, returned t 
parliament for the most aristocratio and learned a 
LoadoQ constituencies, is also a member of He 
Majesty's Government. This is one of the rsgulti 
f progress in printing. It was the stoam pnntiiu 
machine that laid the foundation of the fortunes i 
our great newspaper, advertising, and publieliin| 
firms. As for printers themselves, from a commer 
point of view, they are rather the victims of enterpriaff 
than gainers by progress. After the first groat step i^ 
mechanical science connected with printing, invention 
rapid, competition so severe, that printers havA 
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been called upoa to refurnish their eBtablit^hments 
over and over again, and there seems to be no eud to 
the new and novel combinationB for perfecting the 
art, and increasing the speed of production. The 
result has been to tho advantage of the public and 
others outside the printing ofGce. Publishers have 
thrived ; newspaper proprietors have prospered ; ad- 
Tertifiing agents have made fortunes as middlemen, 
with little or no risks ; paper makers have flourished ; 
but the printer de facto, tho mere producer, with his 
ingenuity, his new ideas, his expensive machinery, the 
wages of hie workpeople regulated by trades' unions ; 
he has been frequently worsted in the battle. He has 
contributed to the progress of his nrt ; ho has helped 
on the march of knowledge ; he has increased the en- 
lightenment of his age ; and has too ^equently finished 
his work in the Banknjptoy Court. Some of the best 
and most extensive of London printing firms have failed 
within the last few years, most of them through ex- 
cessive enterprise and reckless competition. 

For many years, the London printer not only held 
hiB own immediate field free from outside opponents, 
but he sent travellers into the provinces for orders. 
As the centre of the world's enterprise, the market for 
inventions, the headquarters of new ideas, Loudon had 
the first benefit of improvements. The country printer 
did not attempt to compete with town ; but railways 
and telegraphs eventaally dethroned this centralisa- 
tion of an important art and manufacture; and at the 
present moment an immense amount of printing for 
Lon don is done in country offices. The "copy" of 
11 'i 
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many of onr leading authors goes into tlie provinceB to 
be set np and printed. Millions of books for the 
London trndo are produced io the provinces, Guildford 
prints many of our novels. Nottingham has maimfko- 
tured some of the most BucccBsful of those coloured 
pictures which are issued as supplements to certain of 
our weekly newspapers. Bradford sends out the showy 
posters which adorn or make hideous our void housea 
and hoardings. Edinburgh has long been famous for 
fine printing, and also for lithographic work. Bristol 
first started the trade of printing paper bags. Birming- 
ham does miscellaneous printing for oastomcrs aJl over 
England, Gloucester is freqneutly employed to print ■ 
those fine oiamples of letterpress work, in black and ia J 
Qolcurs, which type-founders use as specimens of tl 
most artistic designs. Manchostor has printing o 
which might vie with some of the largo metropoUts 
&ctories. There are no doubt many other towns t] 
might bo added to these provincial scats of printing;! 
while in the invention and manufacturing of machinea,B 
the provinces have more than held their own withjl 
London ; and, similarly, it must be confessed thnta 
England has in many respects been greatly a 
in mechanical inventions applied to printing Iqrfl 
America, France, and Germany. 

Though an Englishman hod token out letters patent ' 
for a printing machine as early as 1799, the first n 
paper printing by machinery and steam was introdnced 
into England by Mr. Konig, a German. Applegath, 
Cowper, and Bingham improved upon this, and after- 
wards Mr, Applegath alone produced a i 
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on tte Tertical cylindrical Bystem, which printed from 
10,000 to 13,000 an hour, but on one aide only. It wus 
left to Mr. Hoo, ttn American, to make the next Btep 
with " the type-revolving fest printing machine," which 
threw off 18,000 impressions an hour, and was forth- 
with built at Mancheeter, and set up for the ' Times,' 
which had already been in the habit of duplicating ad 
ISiitum by the new stereotyping process of Delagana, 
perfected in the ' Times ' office. In the same year 
that the "Hoe" machine was built, Mr. Applegath 
had erected a remarkable machine ut the ' Standard ' 
office, which by. some was regarded as equal to the 
American invention. Upon both of those, Messrs. 
Marinoui made a wonderful advance in a machine 
Bomething upon the Hoo method, hnt whilo tbo Hoe 
only prints npon one side, and therefore neceasitatea 
the employment of two machines for the perfect and 
eimultaneoua production of a newspaper, Marinoni's 
press is a " perfecting " machine, which means that 
it prints both sides at the soma time, and " registers," 
each page being evenly printed on the back of the 
other. The ' Echo ' is printed on this machine, which 
has many advantages ; among them the facility of easy 
starting and stopping, and great rapidity of produc- 
tion. This is of much importance in a paper lite the 
'Echo,' where the over printing of a given number 
entails great loss. When there is a special demand, 
additional copies are often printed, while the news- 
agent is waiting. The machine is turned on according 
to the orders, asthey come in; and this peculiar facQity 
I rf p rodnction is particularly needful for the numerotis 
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editions which axe published over; afternoon. Then 
comeB that which \& regarded as the crowning inven* 
tioii of the day, the " Wnltor " press, made for tha 
'Times,' and named after the chief proprietor of t 
journal. 

I propose to give a detailed account of these at 
roachinee in the course of this paper ; meanwhile i 
is worthy of retuiU'k, thiLt French printing hu lUi 
boon without its useful inSuence upon our Englid 
practice. A delicacy of form in French type, i 
firmaesB in the serifs, a beauty of design, and a noTcl^ 
of ornamentation, always characterized French typoi 
The innate artistic tasto of the Frenchman, while ii 
moved the type-founder to the recognition of nei); 
designs for type and borders, for head and tail pieoMl 
and for initial letters, also actuated the French printoi 
in his work. In books, handsome margins, good papnj 
and clear impressions as smooth as copper-plate, i 
oharactoristic of French printing. Until lately, : 
English printer ever thought of working on dry papeTj 
though the French had almost always dono s 
caae of very fine work ; in addition to passing tbfl 
sheets through rollers to remove the impression mukfl 



and brighten the surface 
this result was obtained, in 
pressure of the work between g] 
in first-class offices, the rolling 
English printers, Germany has 



the paper. In England 

linor degree, by hydranlU; 

;lazed boards, and, exo^tl 

still a new practice tS 

le wonderfo] 



1 the way of printing, and sends out every 
week from Leipzig the best printed illustrated news- 
paper in the world. Without being in the Becret 
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the mode of its prodnction, I should conclude that the 
copies which I have seen are pi'inted on dry paper and 
afterwarda rolled. I eee no reason why our English 
illustrated journals, as they pass from the printing 
machine, should not be run through steam rollers en 
route for the folding machine. The improventent in 
the appearance of both the typography and the cuts 
would be enormoua, and looking at the great cost of 
the present production of the ' Illustrated Loudon 
News' and the ' GropUio,' and the general excellence 
of their art work, the additional expense of rolling 
would not he seriously felt in a financial point of 
viewj while the improvement would be palpable to the 
most unpractised and untechnical eye. Another fea- 
ture of Cciutinental ofEces, which has latterly had 
an influence at home, is the light and airy character of 
the machine rooms. In England, while we take pains 
to secure good and proper light for our compositorB, 
it is too much the practice to put the machines any- 
where, generally in collars, where the artificial light of 
gas is necessary both night and day. Now for fine 
printing the machining should bo done where there i^ 
plenty of light, so that each sheet can ho examined cri< 
tically, as to colour, impression, and rogister ; and it 
is noticeable in the arrangement of modem printing 
offices, that regard is now paid to these necossities for 
the production of really good work. America has 
not laid herself out for what we call fine printing, 
though the excellence of the newspaper printing of 
the country is remarkable. Like the French, American 
inters use particularly good paper for their ytuxno.'U^ 



I or inte 



I 

I 



40 BRrTISH MAXUFACrUBfXO ISDUBTBIES. 

and tbey arc oonbled to do so on acconst of the highec 

price which they obtain for their netrBpupers, in com- 
parieon with England. 

Coming to the details of the history of machins . 
printing fit would be Buperfluoiis to give a histoiy of 
hand prcesce), it is only jnet to give iho credit of tba. 
first ideas to Mr. Nicholson, who took out letters pateni' 
for printing by machinery ia 1790. His plan ia 
described as consisting in forming the types with a- 
tapering body or stalk, in order that they might bO' 
placod on the surface of a cylinder, and kept compacfc 
like the voussoirs of an orch. The type was placed on 
the surface of a cylinder, and the ink was distributed 
by means of stuffed rollers or brusheB. Though thft 
invention was never perfected or made available in any 
way, Mr. Nicholson suggested the principle of cylinders 
and inking rollers, which may be called the foundation 
of all machines. 'Blackie's Popular Encyclopiedia ' 
boB an account of the first adaptation of Mr. Nicholson's 
cylindrical principle, though it is quite possible that 
the Gennan inventor never heard of Mr. Nicholson or 
■bis patent. The roller which followed the old system 
of inking forms, must have suggested to many practical 
printers the idea of cylindrical printing. Soino ten 
years after tho registration of Nicholson's patent, 
one Kijnig, a printer in Saiony, turned his atten- 
tion to tho improvement of the printing press, with a 
view chiefly to accelerate its operation. By numerous 
experimental ti'ials, and with the assistance of another 
GSerman named Bauer, he at last produced a mochino' 
for printing, which, with modifications and improve- 
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menta, stands, both with respect to ingenuity of me- 
cLanism and importance of application, in the first rank 
of the monuments of hnniBn intelligence. Being on- 
BUGces&fnl IB all his applications to the printers and 
capitalists of his native countaT,for assistance to bring 
hia scheme into opcratioD,he came to London in 1804. 
There he was. for a considerable time, received with 
equal coldness, until he met with Mr. Bensley, who 
had the sagacity to perceive and the boldness to adopt 
the views of the ingenious Snson. Mr, Bensley and 
his co-partner Mr, Taylor (a printing company in which 
the celebrated Woodfall had, till a short time previous, 
held a share) made numerous attempts to bring the 
machine into operation, and ultimately succeeded in 
completing a model, the action of which so satisfied 
Mr. Walter, proprietor of the ' Times ' newspaper, that 
an agreement was entered into to erect two mftchiues 
to print that joui-nal. These machines wore accord- 
ingly built; hut BO secret was the matter kept, that 
the public tnew nothing concerning it until, on the 
28th of November, 1814, the reader of the ' Times ' was 
informed, that he held in his hEmd a paper printed 
by machinery, moved by the power of steam. This is 
commonly supposed to be the first specimen of printing 
executed by steam machinery, but a machine was set to 
work in April 1811, and 3000 sheets of signature H of 
the'AnnualEegisterforlSlO' were printed by it. This 
was undoubtedly the first work printed by machinery. 
The mEichine, of which I am speaking, was only capable 
of printing the sheet on one side, and the distribution 
^_^.ink was unequal, the inking roUeia tem^ tiosftKi 
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with Isattier inetond of the composition of glne ai 
treacle, formerly allnded to. These imperfections we 
rectified, and improved machinee were ofTered for s 
by MesBrs. Bensley and Co. in 1817. This i 
performed its work very well, and although it \ 
given place to machines of a more simple oonstmctioi 
in the minute details, yet the leading principles 
followed in the oonetraction of the machines of modes 
date. 

Messrs. Applegath and Gowper made an improvt 
ment upon this machine, whereby the speed of prodiU 
tion was increased to 6000 an hour ; and a foitbc 
development was afterwards made by Mr, Applegal 
himself, by which from 10,000 to 13,000 copies of tl 
' Times ' wore tnrned out. In 1S43, the machine w 
need in several of the largest ofKces. In 'TomlinaoBi 
GyoloptBdia of Useful Arts and Manufactures,' it i 
thus described : 

" The inking table and the columns of tyjre i 
secured to the surface of this dram ; the columns ( 
type are placed vertically, not conforming to the c 
of the drum. This is contrived in the followi 
manner. A Blab of iron is curved on its undor side, I 
as to fit the large cylinder, wliile its upper surface i 
fitted into facets, or fiat parts, corresponding i] 
and number to the width and number of the colnmi 
of the newspaper. Between each column there is 
strip of steel, with a thin edge, to print the ' rule,' t] 
body of this atrip being wedge-shaped, so as to fill i 
the angular space left between the columns of the tjp* 
and to proas the type together sideways, ■ 
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direction of the lines ; tlie type is pressed together in 
the other direction by means of screws, and is firmly 
held together. The surface of the type thns forms a 
portion of a polygon, as already noticed ; and the regu- 
larity of the impression iB obtained by pasting slips of 
paper on the paper cylinder. The largo central drum 
is Buirounded by eight cylinders, each about 13 inches 
in diameter, also with vertical axes. They are covorod 
with eloth, and upon thom the paper to be printed is 
carried by means of tapes. Each of these cylindors is 
BO connected with the central drum, by means of toothed 
wheels, that the surface of each must move with the 
eame velocity as the surface of the drum. It will thus be 
evident that if the type on the drum he inked, and each 
of the cylinders be properly supplied with a sheet of 
pSiper, a single revolution of the drum will cause the 
eight cylinders to revolve also, and produce an impres- 
sion on one side of each of the sheets of paper. But 
for tiiia purpose, it is ceceBsary that the typo be inked 
eight times during one revolution of the drum. This 
ia accomplished by means of eight sets of inking 
rollers— one for each paper cylinder. The inkia hold 
in a vertical reservoir (supplied from above), formed of 
a ductor roller, against which rests the two straight 
edgea connected at the back, so as to prevent the ink 
running out. It is conveyed from the ductor roller by 
one of the inking rollers in the following manner : 
As the inking table on the revolving drum passes the 



ductoT roller, it 
then coming immedi 
ndlers, it inks them 



from it a coating of ink, and 
lately in contact with the inking 
the types next follow and. Tssawfe 
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from the inking rollera their coating of ink ; utA t 
drum, still revnlviug, brings tbe inked type into oo 
taot with the pajier cylinders, and the sheet is printed,' 
It must not be fotgotten, us ouo uf tbe distinguishing; 
features of this machine, that the Torions procesaen 
which have jngt tM^cn enumerated for one sot of inkin 
rollers and one paper cylinder are repeated eight tinu 
for every single revolution of the central drum, i 
that in this period eight sheets ore printed and t 
out of the machine. For this purpose it is neoeea 
to supply the eight cylinders each with a sheet o 
paper. Over each cylinder is a sloping desk, npa 
which a niuahcr of sheets of white paper are placed 
The layer-on stands by the side of this desk, i 
pushes forward the paper, a sheet at a time, 
the tapo-fingera of the machine. These tapes £ 
and draw it down in a vertical direction, between tt 
in the eight vortical frames, until its vertioal i 
correspond with the position of the form of typo e| 
the drum. When in this position its verttoal motioi 
is arrested for a moment ; it then moves borizontallj 
and is carried towards the printing cylinder by tit 
tapes. Passing round this cylinder, it is instant^ 
printed. It is then conveyed horizontally by means 
tajies, to the other side of the frame, and is movoi 
along to another desk, whore the taker-off pidls it down 
As soon as the sheet is thus disposed of, accommo^ 
is made for another ; and as each layer-on delivers I 
the machine two sheets every five seconds, 
sheets are thus printed in that brief space ; and thi 
i continued for any length of time, supposing u 
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accident occiire, aucL bb a sheet going wrong, in which 
caBe it is the duty of the taker-ofT to pull a bell handle, 
and the machine is inetantly stopped bj the engine- 
man. Aa the type form on the central diiun moves at 
the rate of 70 inches per second, and the paper to be 
printed moves at the same rate, if by any error in the 
deliyery and motion of a sheet of paper it arrive at the 
printing cylinder l-70th of a second tort soon or too 
late, the relative position of the columns on one side 
as compared with those on the other side of the paper 
will be out of register by l-70th of 70 inchoR, — namely, 
one inch — in which cose the edge of the printed matter 
OQ one Eide will be an inch nearer to the edge of the 

' paper than on the other side All the layer-on 

has to do is to draw forward the sheets so, as always to 
have the edge of one ready for the machine to take in. 
If the steam-engine which works the machine be 
put on a greater speed, the central drum, and all the 
attendant apparatus, would work with greater rapidity ; 
and snch a speed might easily he obtained, as to render 
it impossible for the layers-on to present the paper 
&fit enough to satisfy the improved appetite of the 
machine ; but in any case the machine would not take 
in the sheets aa the layers-oQ choose to present them, 
bat only at those periods, rapidly recurring though 
they be, which are provided by the pecoliar fimctiona 
of the machine." 

Messrs. Hoe and Co., of New York, superseded 
this remarkable machine with a still more wonder- 
ful contrivance, already mentioned as "the type- 
^^^olving fast printing machine," made m^i. V«o at 
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more impresBion cylinders. It is carefully and com^ 
pletely described as follows in ' Blackie's Popniar 
Enoyclopcedia ' : 

^ A horizcnUl cylinder of abont 6J feet in diameter 
is mounted on a shaft, with appropriate beanngBj 
about one-sixth of the circumference of this cylinder 
oonstitntes the bod of the press, which is adapted to 
receive the form of types ; the remainder is used U 
a cylindrical distributing table. The diameter of the 
cylinder is less than that of the form of types, in 
order that the distributing portion of it may pass 
the impression cylinders without touching. The ink 
ia contained in a fountain placed beneath the large 
cylinder, from which it ia taken by a ductor roller, and' 
transferred, by a vibrating distributing roller, to th* 
cylindrical distributing table ; the fountain roUer 
ceives a slow and continuous rotatory motion, to can|[ 
up the ink from the fountain. i 

" The large cylinder being put in motion, the forSC 
of types thereon ia, in succession, carried to each of th^ 
six corresponding horizontal impression cyliitdeii|j 
arranged at proper distanees around it, to give thft. 
impression to sis sheets, one introduced by each im* 
proBsion cylinder. The fly and feed boards of two rf 
the impression cylinders arc similar to those on 
well-tnown double-cylinder press ; on the other foa^ 
the sheet is fed in below and thrown out above. T^~ 
sheota nro taken directly from the feed board by ii 
fingers attached to each impression cylinder. Betwee^ 
each two of the impression cylinders there are twd 
jjjtjng roUers, which vibrate on the distribntiDg e 
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face while tukiug a supply of ink, and at the proper 
time are caused to rise, by a cam, bo as to pass over 
the form, when they again fall to the distrihuting sur- 
face. Each page is locked up upon n detached segment 
of the large cylinder, called by the compositors a 
'turtle,' and this constitutes the bed and chase. The 
oolunm rules run parallel with the shafts of the cylin- 
der, and arc consei^ueutly sti'aight ; while the liead, 
advertising, and dash rules are in the form of segments 
of a circle. A cross-section of the column mles would 
present the form of a wedge, with the small end point- 
ing to the centre of the cylinder, bo as to bind the 
typee near the top ; for the types being parallel, instead 
of radiating from the centre, it is obyiuus that if the 
column rules were also parallel, they must stand apart 
at the top, no matter how tight they are pressed 
together at the base ; but with these wedge-shaped 
column rules, which are held down to the bed, or 
' turtle,' by tongues projecting at intervals along their 
length, and sliding in robated grooves cut crosswise in 
the face of the bed, the space in tho grooves between 
the column rules being filled with sliding blocks of 
metal, accurately fitted, the outer surface level with 
the surface of tho bed, the ends next the column rules 
being cut away underneath to receive a projection on 
the sides of the tongues, and screws at tho end and 
side of each page to lock them together, the types are 
us secure on this cylinder as they can be on the old 
flatbed, 

" A machine of this description with six impression 
rollers, will throw off 10,000 impiessioiia eat^ Vwa, 
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Six poisoiiB are required to feed, one for each impi 
■ion rollor. A verj large nuLchinD djiod this priuci^l 
was mode for the ' Tiinoe ' newspaper by Wbitworth q 
MuicheBter, and put in operatiou in Julj, 1869. 
has ten impression rollers, and, eonsequently, reqni 
ten men to food in the paper. It throws off at the n 
of 18,000 impreesions per hour. In Majr, 1869, I 
machine made by Applcgath for the 'Standard' tier 
paper was started. It has five impression rollers, plaoaftl 
horizontally, as in Hoe's machine, but presents this 
peculiarity, that two men are required to feed in paper 
to each impreeeion roller. By this arrangement the 
maehine is rendered capable of producing 20,000 ijs^ 
preesions enoL hour." 

Tbe neiit step in the improTement of meohaniUI 
for printing is a much wider one than that wbtnh t 
duced the ' Times ' to displace Applegath's 
for that of Hoe, though the Walter press is only ■ 
further devdupment uf the first idea of rotary [ 
ing. It is a perfecting machine, and is fed with a otd 
tiuuous roll of paper, whereby the mannal labour c 
laying on the shGets is dispensed with. There are lesl 
inking rollers and fewer blankets than in most o ~ 
machines. A roll of paper, about 4 miles in leug^ 
and weighing 6 cwt., is placed at what may be caUolV 
the feeding end of the machiue. It, is damped in t& 
process of unrolling, and, as it is printed, is cnt iztti 
sheets and delivered at the other end of the machine V 
the rate of 12,000 an hour. The sheets at 
o^ but are delivered upon two boards alternately-. 
There ai^e two boy minders who watch the work at tl 
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boards, and tteee, with a tliird wlio starts or stops the 
machine and generally superintends it, are tlio whole of 
the staff necessary for its management and working. 
The ' Times,' quoting a description of the machine of 
the let Fehruary, 1872, explains technically the manner 
in which the printing is done ; 

" The paper is fed from the reel into a series of small 
cylinders, where it gets dampe<l, and is then brought 
between the first and second of four cylinders raised 
perpendicularly above each other. The top cylinder is 
encircled by stereotype casts from four pages of type, 
and the lowest of the four cylinders is similarly sur- 
rounded by stereotype plates of the remaining four 
pages of the newspaper. The paper, in passing be- 
tween the first and second cylinders, reoeives the 
impression on one side. It then passes backwards 
between the second and third cylinders, and resumes 
its forward direction in passing between the third and 
fourth cylinders, from the latter of which it receives 
an impression from the stereotype plates on the side of 
the paper, exactly opposite the part printed by the top 

! cylinder. The paper continues its course onwards till 
it passes between two cylinders exactly in the centre of 

\ the machine, where, by a very ingenious contrivance, it 
is cnt into sheets, each forming a complete newspaper. 
Adjoining the cutting cylinders is an index, which 
counts each sheet as it is cut. After the cutting is 
accomplished, the sheet is led forward by a set of 
tapes, till it reaches the apes of the triangle formed by 
the leffportion of the machine. From this point it 

ll fleaoe nds perpendicularly, and the sboets ace tbtew^ 
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alternately forwards and backwards on to tlio I 
held by the tno lads. The eeries of ruUers to tho li 

of the reel, and a similar ecries on the left of the n 

printing cylinder, supply and distribnte the ink, whiM.fl 
is pumped up by mechanical contrivances from i 
cistern placed boueath the floor. The speed of tl 
presses of the old construction was governed by ttwB 
limit of dexterity in the layer ou, and as, for all practioal >1 
purposes, he could nut feed in more thnu &om thir^ i 
to thirty-two sheets per minute, it was only poeaible to 
get the power of printing large numbers by multiply- 
ing the impression cylinders for each type-bearing bdi^ 
faee. Bnt wheu beyoud four, or, at the outside, rix 
impression cylinders in a press are reached, the oa 
plication becomes objectionably groat. The atoppagfli. 
are frequent, the waste etceasive, and the risk of a 
cident to the machine and material formidable. Thlt 
working cost of such machines mast be heavy, uut', 
the working cost is the essential thing to consider}, 
especially when the circulation of a newspaper i 
beyond the producing power of one press, and 
becomes necessary to duplicate, triplicate, aud qiaut 
niplicate, to meet the demand. The speed of f 
Walter press being, on the other hand, independent: 
altogether of manual dexterity, and regulated solely 1^ 
mechanical appliances, is capable of increase in a yn^, 
that no printing machine ou any other principle c 
possibly be. Experiments have shown that the maohinolj 
cut produce excellent work at the rate of 15,000 asf. 
even 17,000 complete copies of an eight-page papof" 
per hour." 
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This machine was shown at the London International 
Exhibition of 1872. Her Majesty's Commissionera not 
publishing any roporta on the difiereut deportments, 
the Council of the Society of Arte undertook this im- 
portant duty, and in their most useful ' Journal ' we 
have a more detailed description of the process of 
separating the sheets as the roll is printed. There 
are two blank cylinders, the circumferences of which 
are of a length of tho open sheet of the 'Times,' 
or of some integral suh-multiplo of this length. Be- 
tween tlioso the printed wob of paper is passed on its 
way from the printing cylinders to the tapes by which 
it is to be distrihuted ready for circnlatioo. Assume 
that the circumferences are of the exact length. In 
one of those cylinders is a deep fluting parallel to the 
axis — this is a sheath into which the edge of what we 
must call a knife enters. In the other cylinder is 
a projecting knife (to be described hereafter), having 
on each side of its entire length a copper guard, formed 
like one-half of the letter T. This angle-guard is held 
in projection hy springs. If pressure is exerted on these 
I copper guards, they aro depressed, and the knife es- 
I posed. When the pressure is removed, the springs 
I recover their position. Assumo now that the guard is 
I approaching the deep-fluted roller, it will bo depressed, 
and between it and the upper roller will be momentarily 
held, not stationary, but in its travel, the web of paper. 
With a rapidity too great for the powers of vision the 
knife acts, the other side of the cut being held by the 
other spring. The foregoing description asBumos that 
^^^le Beparation is complete. It i& not eo, 'Y\iQ'^\^ei% 

IZI 1. 
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not one oontiaaoiiB blade, but is formed of long HJigular 
projections ; tlieec i)erforate the paper mncli closer, but 
as cheques are sometiinea separated from the connter- 
foils,' indeed, eimilar to the divisions in the postage 
stamps, but so that the pieces which hold the stomps is 
sheets are separated. Near each marginal end a 
joining of the paper is actually left. These two ji 
ings are utilized thus. It is essential that the trai 
of the paper should always be with its marginal 
parallel to the medial line of the machine. When the 
cut has been effected, the paper is delivered from the 
machine to the carrying tapes. To secnro the paralli 
on its entrance into these tapes, the normal character 
the paper is preserved by means of these narrow ji 
ings, and therefore, as a web, it is advanced antH 
grip of the tapes between two rolls, travelling at 
higher velocity than the web, is sufficient to draw 
web forward, and bo separate the end sbreds by whiw 
the sheet still retains connection with the original 
roll of paper. Not only is the sheet thus completely 
separated, it is actually drawn in advance about two 
inches. The tapes carry on the sheets to an oscillfltin| 
taped frame, which delivers them first on one side th< 
on the other of long wooden fingers, which lay the f 
on two tables prepared for them. Wbilst the afoi 
blank two inches of tapes are passing, the oscillatii 
frame moves from side to side of these fingers, 
machine were worlced up to its full speed, more tl 
three papers per second would bo delivered upon these 
tables. The effect of the cutting arrangement, pr&> 
leJy described, the form of the edge of the kniie, 
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and tho position of the ehrod-holdingB, may be trnoed 
by anyone who earofolly examineB either of the lower 
edges of tho ' TLmea ' or ' Mail.' 

The Walter machine was one of the mechanical 
wonders of the Exhibition. The ' Mail ' was printed 
upon it, and close by was Marinoni'a "rotary six- 
feeder perfecting press," used daily for throwing off 
part of the fourth edition of the ' Echo.' The ' Jonmal 
of the Society of Arts ' gives also a brief account of 
this machine. 

The type on which Moasrs. Marinoni have based 
tbeir improvements, is that of the American machine 
calleil "Hoe's." Twenty thousand copies of the 
' Echo ' were printed per Jionr, though it should be 
borne in mind that the ' Echo ' was a half-sheet 
newspaper, and printed in duplicate. The delivery 
of such ft streftin of paper on one table waa a 
great difRcnlty, which was overcome in this and the 
Walter machine, by oscillating fi'ames of tapes. 
There arc slight differences in the application of this 
method in the two machines, but no remark upon 
them is needed here. The effect of the oscillating 
frames is to divide the stream of printed papers, and 
then, by the usual method of tapes and mechanically- 
moved fingers or fiyert, the papers are delivered upon 
different tables. In the Marinoni machine there are 
three sets of these oscillating taped frames. The first 
divides the stream of papers right and left, alternately ; 
! each of these streams is again divided, so that the 
I printed matter is finally deposited on four tables. Xn 
^^B^Jfarinoni machine, the papoT for l'k& ''E.i^o' "^^a 
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printed in doublo ebeets, the divlBionB being acoom- 
plielied by means of a rotating circnlFii- knife in tbe 
middle lino of the machine. This kuifo cnts in the 
line of tniTol of the paper ; that in the Walter press 
outs transversely to this line of travoL If a euggeation 
to those who have so perfected newspaper printing u 
the designers of the Walter and Harinoni macliiiies 
have done may be made, it would be that the former 
would perforate, much as postage stamps are, the line 
of fold (au adaptation of the present ingenious con- 
trivance would do this) ; and, further, that by llie 
delivery of tho sheets to folding machines, the aome- 
what clumsy arraugomont of Jlyerg might be diepenaed 
with. There seoms no reason why the operatltoi of 
printing should he attended with so much noise; 
caieful formntion of cams, true forms to teeth of 
wheels, and good workmanship, especially in joints, 
would materially reduce an element which often pro- 
claims a trcmulousnoss in the machine, and, 
sequence, a falling short of perfection in 
done by it, and a profitless waste of power. That 
inking anaugementa are even yet imperfect, 
dncible from the many and various panaceas whidk'-' 
constitnte vai'iety, and, by those who adopt them, uS' 
called improTements ; and that the inking problem iKt 
very difGcult of solution, may be inferred from th&i 
somewhat inconvenient arrangements adopted in thei 
Walter machine. 

1 hove but brief space to refer to machines fox 
jobbing printing. Originally printers did not beliers 
in cylinders for fine work, and hence a certain 
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of printing waa, and still is confined to the hand 
presses known as the Staohope, the Albion, and tlie 
Oolumbian. In deference to a regulation of the trade 
uuioa, a given quantitj of hand-press work moHt be 
done, in strict union offices, though every yew brings 
its new invention for superseding the Land press. 
Ab a tribute to the prejudice of printers in fovour 
of the old principle of the hand press, platen ma- 
chines were invented, giving all the qnniity of hand- 
press work with the greater regularity of mechanical 
distribution of ink and uniformity of impresaioD, 
combined with the great dosidoratum of machine 
speed. Little, if any, improvement, certainly none in 
principle, has been made upon the N'apier platen 
machine, completed in 1860 for the Bank of England, 
and used for printing the Indian bank-note. In- 
cidentally, however, I may moution that the Bank of 
England has comparatively recently erected machinery 
for bank-note printing, which far supersedes anything 
that the platen machine can do for tfacm in the way of 
their peculiar requirements. Nevertheless, the platen 
machine remains a most valuable press, and many 
prefer it for the finest kind of book-work. The Maine 
machine, improved upon by several well-known makers, 
is Btill the most popular, the additions by Mr. Bremner 
being notably valuable ; but at the International Es- 
hibition of 1872, there were five different jobbing 
machines, which may be said to mark a new era in the 
history of this class of printing. They are American 
inventions, and had already become familiar to printers 
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eatablisliineTits. I refer to the Tarions kinds of treadl 

macliinoB, which are heing largely mfimifactnred ia 

England. The machiiiGB ure set in motion t 

foot bj a treadle, similar to that used for a tnrne^* 

lathe. In most cases the person who treadles lays o% 

and when there ia not a self-acting delivery, he ti 

off as well. An intelligent apprentice cbb eoon be ni 

to work any one of these machines, and for c 

and johs of small numbers, they are indisponsable t 

the general prii)ter. The treadle brings to misit' 

another kind of power moEt valuable to small printer^ 

who find steam a difficulty because they cannot always 

have their machinery in full work. I mt 

engine. The power can be ttirned on or off at pleaanre^ 

with OS much ease as tiu'tii&g on the gas in a 

the advantage ie that the moment the machine stops,'! 

the cost of fuel is also for the time being at an end ;| 

while, on the score of cleanliness and convenience, thff 

engine is without competition. 

Stereotyping, which is the reprodnction ad IStitant' 
of types in metal, is only next in importance toi 
steam machinery as a means of the cheap produo-i 
tion of books. William Ged, a goldsmith of Edia^ 
burgh, first attempted stereotyping in 1729. 
afterwards took William Fenner, a London stationer,, 
into partnership; and evoutually Mr. John Jamee, ao 
architect, Mr. Thomas James, a letter founder, audi 
Mr. Jomes Ged, the inventor's son, wore also intn>-i 
duced into the scheme, and formed themselves into « 
company. They were commercially nnsucceBsful, ovring, 
no doubt, chiefly to the jealousy of working printers,,' 
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who saw in stereotyping what they regarded as a fatal 
fiioilityfor prodnction. Ged died poor in 1749, and 
tiiirty years afterwards, without knowing anything 
aboat him or his work, Mr. Tilloch of Edinburgh 
discovered the art of stereotyping, and when he was 
made acquainted with God's scheme, with the assistance 
of Mr. Foulis, printer to the University, he improved 
upon it ; a French printer also introduced it into 
France ; and finally, Earl StanhoxM, whose printing 
press had made him famous, pntronized the invention, 
and through his influence and enterprise this aid to 
printing was practised all over the world. The raoulds 
were made with plaster of Paris. In recent years the 
French improTed upon this in every way. They took 
the impression from the type with moistened layers of 
paper, which were afterwords heated and hardened, 
and &om this they took a stereotype cast. Messrs. 
Delagana introduced this system into England, and it 
completely superseded the old plan. It is also pecu- 
liarly valuable in this respect ; paper moulds can he 
taken and stored, until it is necessary or desirable to 
poor in the metal and take the plates ; and this fre- 
quently eaves the necessity and expense of keeping 
type standing. Tho ' Times ' and many other news- 
papers and periudicals are printed from stereotype 
casts ; while a ntodorn process of electrotyping also 
' gives ft reproduction of wood engravings, which in its 
' way is of equal importance, as a means of rapid and 
I consequently cheap production of illustrated works. 
I Setting type by machinery, and the consecutive 

L^atabering of cheques, Dotes, tiukcts, ot Q\>\ie^ &\CoV*^'i. 

■■ 
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matter, confinod to ordinary printing, represent tvo I 
dreams of enthusiastic printors which remain to be , 
fulfilled; and these Beem to be both fairlf on Qi» I 
way to a happy and complete realization, unless the, J 
natural diflicultiGs of type-setting are such as cannot I 
be oYQTcomo. The eomposing machine has its limita; 
while the printing preas Eecms capable of the n 
marvellous advance. At the Paris Exhibition of 186S^' j 
was ethihited the nearest approach, up to that date, of ' 
a composing machine. The letters were arranged in 
suck a way that they could be commanded by kt^ 
like those of a piano, which brought each letter from 
ite proper receptacle, and arranged it in a cotnbinaticaL 
of words and sentences. Several machines upon this 
principle wore oxhibited ; but it was generally agreed 
that the invention which approached nearest to p»- 
feotion, was one entitled " Machine a composer et 
mettre bos pour I'usage de I'imprimerie, composfie et 
esecutSe par Christian SOrensen." Mr. Knight thiu 
describes it : 

" The types are of the usual thickness and heigU 
In the centre of each type, in the frunt, is a di 
of a dovetail shape, which fits upon a metal edge, m 
that the type cannot be didplaced. But of 111 letteiSiJ 
which are required in the fount, each letter bos tw 
three, or four nicks cut at riglit angles, the nicks of a 
one letter being the same as another. A cylin( 
which may be descrihed as a large hasin, has a number (^ 
metal edges placed vertically in its side, upon which &» m 
types, without any regard to order, being tht 
tor distribution, are rapidly slid bj the dovetail nick. | 
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"When tlie basin ie filled, it is inverted upon a 
cylinder of corresponding size below. Upon tbe 
rim of this cylinder is a sepitrate opening for the re- 
<ieption of each of the 111 letters, bat no ono opening 
is like another. The distributing and the composing 
go on at the same time. The compositor is seated ; 
with a treadle ho moves the upper cylinder, which, as 
it slowly reToIves, finds in the lower cylinder, which 
is stationary, a fit place for every separate letter as it 
descends by its own gravity to the hottoni of each 
metal edge. The ii having two broad nicks, one abont 
on&-eighth of an inch from its top, the other at the same 
distance from its bottom, falla into the w opening, which 
having points corresponding, alone can admit it from 
its similarity of form, whilo the « having four nicks, 
two broad and two narrow, passes into its own division 
and cannot he confused with the n. 

"But whilst this process of distribution is steadily 
proceeding, without any caro but to keep the upper 
cylinder occasionally supplied with new material for 
its operation, the process of composition is rapidly 
going on. The compositor sits before a compact little 
frame of keys, each key baring a connecting wire for 
each division of the lower cylinder. He strikes a key, 
and the lower letter is instantly detached and falls 
into a fnnnel-shaped receptaelo below, where, without 
being inverted in any way, it runs into a groove, and 
arranges itself in its proper order, in the line of its 
fellows. This is a long line of several feet. By an 
ingenious contrivance, each such line is passed on one 
IHiUk fte it is completed, to another woiVmn-a, ''kVo V's^t^^ 
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up as many letters as will fill the dne width of b 
page or column, and spaces out the words in t 
ordinary way. I saw 1000 letters thus placed i 
line in the short space of four minutes, and : 
spelling and punctuation appeared as correct as i 
most matter of commoQ composition before it is n 
When the ueacsBary loss of time in refiUiag the 
cylinders, and through other hindrances, is taken into 
account, it was stated by the oihibitor that fiO.OQ O 
typos are sot up and distributed each day. This givi 
a rate of about 6000 an hour, which ia treble that f 
the ordinary compositor's rate." 

Binoe the French Exhibition, other machines haT 
been introduced to tho trade, and somi 
brought into uso. A few years ago, Mr. TouDg cod 
structed a new one which wns a remarkable a 
upon that of M. Christian SSrenscn ; the impro 
ments being chiefly in connection with the chief d 
onlties of these machines, viz. the justifying or apaoia 
ont of a line after composition. Mr. Yunng made a st 
in this direction ; and, at the London laternationi 
Exhibition of 1872, examples of still further improvs 
ments wore shown in practical use. Competent judge 
thought Mr. Hatherley's the most simple and usefo 
Tho deficiency, howcTor, in his machine was the relj 
ing upon indiarubbcr strings of variable etrengt 
affected by the rise and fall of the temperature, 
working was not so swift as, but more economiot 
than the ambitious machine of Mr. Macliie, the g 
cost of which was from a financial point of vie 
serious drawback. Even if the men who have devi 
BO much bMU and patience to ftie ^ertoc'tvoiv ol w 
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the moat ingeniona of mechanical contTivauces should 
succeed in perfecting the composing machine, there will 
always he a great obstacle in the way of its achieving 
the enormous saving which machinery gives, in being 
continuona in its operations. Already they have snc- 
ceeded in picking up and arranging tj^e with a rapidity 
far beyond anything which the fingers can accom- 
plish ; but in composing, or setting up type, whether 
by machinery or by hand, an educated and trained 
miud must be at work in advance of the mere technical 
operation of arranging the type. Ntither a machine 
nor fingers can move on more rapidly, than the director 
of either or both can read the MS. or "reprint" 
which is to bo set up and printed. Now, it is chiefly 
in the production of newspapers that the composing 
machine will be most valuable, and as dailies and 
high-class weekly journals are chiefly sot up from 
matiuseript, the compositor must always read his copy 
with more or less difliculty. The manuscript of 
Bome of our best writers is the least easy to read ; 
and unless a machine can he provided with a mind of 
wonderfdl acuteness, unless we can find a machine that 
will thiuk and transcribe difficult copy with a facility 
fer beyond the quickest perception of the best com- 
positor, tho speed of ct^mposition must always he 
regulated by the character of the MS. to he set up 
utd the capacity of the man who reads it. There are 
other difficulties of detail which it ia hardly necessary 
to point ouL that may also limit the action of the 
composing machine ; though tho setting up of ' The 
Times Summary,' a book of 598 pngea ViBw>,\i^ Ww 
lads, working at two composing Tiia<;\viae8, ui ^Q- is-i^ 
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of eigbt bonre, is a fcnt which promises a revolation in 
the composiog rooms of the future. 

There aro numerous machines which may be said to 
have Bolved the difficulty of consecutive numbering ; but 
(Hily two, I believe, which claim to combine this advan- 
t^e with ordinary printing. The first is known aB J 
Bebro's patent, for the working of which a company w 
formed under the Limited Liability Act. The machineij 
is an ingeniouB contrivance. The consecutive number^ \ 
ing is accomplished by an enormous grooved cylinder 
upon which the figures are placed. While tho ticket is 
being printed from a continuous roll, the numbering 
cylinder is revolving beneath a serios of oi-dinary print- 
ing cylinders, and thus impressing the consecntive 
figures upon each ticket. The feat of printing both 
sides of the tieket, perforating it, and numbering it 
consecutively up to twenty or thirty thousand all ftl ^ 
one operation is accomplished by this machine, kdA J 
at A rate not heretofore achieved. The work produc 
is not always equal in quality, but the numborinf 
Boems to be satisfactory so for as it goes. The second 

, which is not yet in the market, is claii 
to be the invention of Mr. Simeon Sampson, 
supersedes the Behro patent. It is without donbt i 
very wonderful contrivance, and is destined to work 4 
great saving in the printing of tickets, cbequee, ii 
and forms requiring to bo consecutively numbers 
The principle is a combination of ordinary printin( 
with the hand-numbering machine made rotary, 
fitted to work simultaneously with the action of 
chine printing on a continuous roll of cai'd or pspera 



I B daii 



PRINTINQ AND BOOKBISDING. 63 



Tt nlaimB, as its Bpeciality, coneecutive numbering to 
any figure, and in this respect is far in advance of any 
eiisting machine ; indeed, it may be said to have 
solved the problem of rapid and economical consecu- 
tive numbering in combination with ordinary printing. 
The liehro Company and Mr. Sampson went to law not 
only on the question of alleged infringement of patent, 
but as to the interpretation of agreements affecting both 
parties. These pruceedings, it is understood, have de- 
layed the intioduetion of the new machine to the trade, 
though the Bebro patent ia now pretty well known 
by printers who take note of the march of meiihanical 
science. Whatever may be the success of the second 
machine, it would seem that the first one has not pros- 
pered ; for the Bebro Company is being wound up, 
and its founder has petitioned the Conrt of Bankruptcy. 
These consecutive numbering machincB Lave rivals in 
the market, and though the competing inventions 
appear to be out of the race in the fact that thoy do 
not print, perforate, and number all in one operation, 
they are in sucoessful operation, which cannot yet be 
tiaid of the Bebro and Sampson ideas. In the Gorman 
section at the Vienna Exiiibition of 1873, thero were 
several machines for printing and numbering railway 
tickets. The most complete of these were the produc- 
tion of Horr Zimmermann, of Berlin, He had a ma- 
chine for printing tlio tickets with an indes to show tho 
niunber jirirted, and also a numbering machine, both 
machines being self-feeding. " The Gaudeubergersche 
Machinen Pabrik," of Darmstadt, had a machine for 
fpilway tickets which combined printing and number- 
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ing; and it enpplcmented the printing with en arrange- 
ment for packing tbo tickets ia cosoe. Cunnected with. 
this branch of printing was a cheque machine by Heit 
Fritz Junecko, which prints fivo nnmbera at I 
oich belonging to a different series carried oi 
seoutively. This activity in the work c 
numbering points to a speedy accomplishment of a 
that can be desired ; and in these days of coupon:^ 1 
and the checking of unmbers on railway tickets i 
in retail trade trananctions, the impoitonce of thea 
improvements, so for Ofl economy of production is q 
cemed, caoitot be over-estimated. 

I have not Epokon of coppor-plnte and lithograpt 
printing; and the space at my disposal will only 
permit me to remark geuerollj, that progress i 
servable in both these deportments, hut more espe^ 
cially in the art of lithography. The most oidini ' 
person will he able to gange this in the way of n 
by a glance at the railway station advertising walbtfl 
not to mention the coloured illustrations in the cheap 
as well as costly works of the day. But the most im- 
portant change in lithographic machinery during n 
years is that made by Mr. C. Maurice, of New Yorkj 
who has superseded the flat lithographic stones. It if 
neceseary to explain, th»t in lithographic printing t] 
transfer from copper plato or direct from the artist's 01 
pen is mode npon a flat stone, which is subject t 
ment in the way of inking and pressure, analogous t 
though widely differing from, letterpress printing, i 
in the matter of speed, as for behind letterpress prinfj 
ing aa the coach is behind the locomotive, Mr, Mam 
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has made' an advance of great yulue towards faster 
working, by using cylindera instead of the ordinary 
flat stonea. With suitable diamond tools, he drills the 
etones, and the cylinders tbns formed are, in the Email 
presses, mounted on bearings carried by a pair of 
Etandards, wliich also carry the boarisgs of a metal 
roller placed bolow the stone cylinder, and capable of 
being forced upwards upon the latter by means of a 
screw and bandTwhocl. The cylinder and metal roller 
have between them a sheet of thick leather which 
carriea the paper, and the operation of printing is ex- 
ceedingly simple. Transfers upon the stone are effected 
with remarkable facility. At the Vienna Ikhibition, 
Ur. Maurice ezhihitod one of his largest machines. It 
liad a stone cylinder 28 inches by 20 inches, and using 
endless-web paper. There was a self-acting water- 
feeder and inking arrangement. The work produced 
ia equal to the best machine lithography, and tho 
machine will throw off 7000 copies per hour. Mr. 
Manrico is making esperiments with a view to news- 
paper and periodical printing by this process, taking a 
transfer of the type ujion the 6-Btone cylinders ; but I 
cannot see what possible adfautage be can anticipate, in 
a competition (vith this class of printing. In jobbing 
work he might hope to turn out, at a slightly increased 
jffico, work far beyond letterpress in style and appear- 
ance ; but speed ia the secret of newspaper printing, 
and in this direction ho must fall for behind the 
Walter, the Victory, and the Marinoni. Indeed, it 
seems absurd to attempt the development of a litho- 
graphic machine in the direction of newspa^i ^imiu^^. 
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Wtile Eoglish printers have been directing thEor 
BtteiitioD chiefly to the cheapening of production. 
Franco, RusBia, Auatriii, Belgium, and Bavaria havs 
carefully maintained, if they have not improved upOBa.. 
the beautiful printing which obtained in the goo^ I 
old days of folio books and exponsiva work. This , 
was particularly evident in the printing department 
of the London International Exhibition of 1872, and 
also at Vienna in the year following. The remarks that 
apply to one may be made of the other, and, in regud 
to London, wo may fairly endorse the Society of Arti' I 
report. In bookwork and commerciul printing, Bome oE ^ 
our most famous firms, such as Gilbert and Bivington ; 
Whittingham, Wilkins, and Co. ; B. Clay and Go. ; 
Cassell, Potter, and Oalpin; Virtue and Co., and othei^ 
well supported their reputation ; but there were con- 
tributions &om Continental co-workers superior to that 
of England. His Bnseian Imperial Majesty's Chau- 
oellerio eshibited most valuable material, and e 
one volume sent in by the Imperial Academy of Scien 
containing Our Lord's Prayer, printed in 3S6 longi 
A splendid specimen of typography, this book morft 
than rivalled the important display of the British and 
Foreign Bible Society, which exhibited translations of 
the ScriptureH, printed in 202 of the living h 
of Europe, Asia, Africa, and Americo, and the i 
of the Paoiflc. Rivingtons stood olone " in their n 
unimprovable movable types for embossing; and i 
these great printers had no other evidence of t 
skill, their types for the blind would crown them witl(a 
the highest honour." Apropos of printing for i 
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blind, I may mention that I was the first, associated 
with the Eev. J. Blair, of Worcester, and at his sug- 
gestion, to introduce into Engloud emboBsed printing 
from the ordinary Koraan typo, the reBult of which 
was the fotmatioa of the Worcestor Society, in whieh 
we wore assisted by the Bishop of the dioceao and 
some local gentlemen. The idea was, to perpetuate 
among the blind the ordinary Roman type instead of 
hieroglyphics, so that the educated blind may read 
to the ignorant who can see, and that the blind may 
gradually have a share in the common literature of 
the land, and not remain cut off, as it were, from the 
world by a separate printed language. The result 
has been the successful efitablishment of a college on 
this principle, and, in due time possibly, the general 
adoption of embossed Boman books. The upholders of 
hieroglyphics, in which there is an immense vested 
property, are severely critical of the new system. Our 
only hope is that, between the two, the blind will have 
books printed on whichever is really tho best and most 
Hseful system of typography. 

This brings me to bookbinding, of which it is only 
necessary to make a few general obserratioaa. Cheap 
printing necessarily demands cheap binding, and by 
degrees machinery has come to the aid of the worker 
in this outside braJich of the printer's art. One of the 
most remarkable instances of quick binding on record, 
ie that of the OfGcial Catalogue of the Great Exhibition 
of 1851. At 10 o'clock at night, on the 30tb of April, 
the printer handed over to the binder tho first com- 

K copies of this great and intfiresting Tfott., fci. 
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noon the nest dttj 10,000 copies were being §old i 
Hydo Park, while two copies separately bound for Ha 
M^esty and Prince Albert were delivered to the T 
hibition CommiBsionerB. The most beantiful i 
mens of modem bookbinding were also exhibited 
this Dccoaion, &nd I qucHtioQ whether anything I 
been since seen to equal them. In their report, the 
Jury noticed in the following terms the advance which 
bad been mode in the way of expediting the binding 
of books : 

"Mr. Born, of Hatton Garden, first introdocod rolli 
moohincB to supersede hammering. The iron printii 
presses of Hopkinson and others were altered to ftw 
arming presaes, by which block-gilding, blind-toolin 
and embossing can be effected with accnraoy I 
rapidity. Leather cotcfb, embossed in elaborate anf 
beautiful patterns by means of powerful flj-presBM, 
were introilnced by M. ThouTcnin, of Paris, about 
twenty-five [now nearly fifty-five] years ago ; and almost 
simultanennsly in this country by Messrs. Remnant and 
Co., and by Mr, De la Rue, who were quickly followed 
by others. Embossed calico was also introduced about 
the same period by Mr. Do la Rue. Hydraulic presses, 
instead of the old wooden screw presses ; Wilson's 
catting machines, which superseded the old plough; 
the cutting tobies with aheare, invented by Mr. Warren 
De la Rue, and now applied to squaring and cutting 
millboarda for book covers, — all these means and con- 
trivances, indispenauhle to large eatahlishmeuts, piOTe 
that machinery is one of the elements necessary to 
enable a binder ou a largo scale to carry on that bofii- 
ness snccesefully." 
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An importaat improvement also was the intiodiictiDn 
of 0, cement or glue, ineteod of sewing, for fastening 
the Bhcets of books together. In this process all 
the edges dto cut, the loaves boing all separated. 
The leaves for a volume are placed in a gauge, by 
which conTexity is giveu to the hack edge, and con- 
cavity to the front. The cement is then applied to 
the back edge, whereby all the leaves become cemented 
together. The result is a flesibility on the opening 
of a book, most conifortable to the reader of a thick 
VDlomej but, to secure permanence, it is neoessory that 
a few stitches should be made. Another kind of cement 
is also in use, and this has been since supplemented with 
what is called Palmer's Patent, described by Mr, Knight 
as another mode of attaining the result carried out in 
the iudiaiubbcr binding. Since then, Mr. Williams and 
others have introduced numerous changes and improve- 
meuts in machinery and implements for binding; while 
by degreeR, nothing is reolly left to hand-work, except 
sewing and the finishing of the highest class of leather 
work. At Messrs. Virtue's establishment, the only one 
in England where the entire work of book printing is 
done on the premises, including engraving, wood and 
Bteel (if we may except Cassell's, who Lave many of their 
books written as well as printed at " the Yard," and by 
the yard), may be seen at work some of the newest 
descriptions of bookbinding machines, more especially 
those referred to in the Society of Arts' Ecport of the 
London EsLibition of 1872 : 

" One of the heaviest and most tronhlesoiae manual 
operations in the trade used to be the toundin.^ at \\ife 
Zisei», which waa oflected by mcauB oS teaN'j \i'MiflaK,T%, 
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id coald only be well done by very experienced men \, 
the back of the book, before being covered, was dreaaai' 
with glue, and before this was quite sot, the conveZ 
form was entirely produced by means of the h 
alone. At present the rounding is efTcctod by simj 
though powerful machines, tbe largest of which <i 
give a huge ledger or grand folio volnino a peifeoQ] 
rounded back in a few seconds. The book is nipped il 
the machine back upwards, and thus held, is paeasi 
beneath a fliod bar, backwards and forwards, till tb 
result is obtained. The front and side edges of bot^ 
are eat by means of papor-cutting machines, instead ai 
the old plough ; the hydraulic press ia made to do tkl 
work of compression instead of the old hftmmer ; sad 
lastly, the whole of the lettering and ornamentation, 01 
all but the highest elaas of work, is now done by am* 
ing and embossing presses. Three of those arminf 
presses are in the Exhibition, one of them being I 
large, powerful machine. The cyphers, crest, armoria] 
bearings, &c, — from which the press takes its name- 
as well as any lottoriuga or ornaments to appear on tl 
covers or back of the book, are engraved on a SUB" 
metal block, or, in the case of the back, the title and 
ornaments are sometimes cut separately, and fisod down 
on a stiip of paper by means of glue ; the cover is then 
laid on the block and submitted to heavy pressure, ~ 
the cover of the book be of leather, the plain c_ 
mentation, or ' blind-tooling,' as it is called, is i 
duced by pressure only, aided by beat, which is obta 
from gas burning within the press ; but in the « 
cloth blading, this blind-tooling ia produced byu 
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the block before each impraBBioa. In the cose of gold 
work, leaf-gold ie laid over the block, and made to 
adhere firmly by means of heat and preBBuro. Press 
work never produces the beautiful effect of hand-tool- 
ing, but the appearance is brilliant, and the cost in- 
finitesimal as compared with that of the latter." 

Owen Jones, Sir Digby Wjatt, and John Leighton 
hayo laid the foundation of what may be called the 
modem school of ornamental bookbinding. When Mr. 
Leighton made the first drawing, a fnll gilt back ivas 
an effort for the press, and he made the first of any 
size, introducing also the employment of black in con- 
junction with gold, now so ranch in use. la the 
Middle Ages the first artists, Holbein, Albert Diirer, 
&c,, worked on the printers' ornaments and tho exterior 
of books. Mr. Leighton has raised the art of orna- 
mentation aboTe technical difficulties, and the present 
ago of binding owes him a lasting debt of gratitude. 
It ie some years since he patented an improved method 
of decorating the edges and margin of books and 
paper, and he was tho first to apply hard stamps to 
the London Post-office Directory. 

Leather is still the material par excellence for cover- 
ing a book, and with no other material can so perfect 
a hinge be made. In flexible binding, leather is 
esaentinl, Tellum and cloth only admitting of hollow 
backs. It is true that in the Middle Ages, tight backs 
have been made, but always in combination with the 
heaviest workmaDBhip and absence of finish, the letter- 
ing on the back being put in with pen and ink, the 
wooden boards left uncovered, and the fejr&-edq,e 
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fastened with thongs. Mr. Leighton Bays, that bs! 
has always found the sewing of these books very gooi. 
Every sheet is sewn upon the cords or bands aoroSB 
the back, while, in the present day. the bands are mostly 
delusions so far as strength goes, and the cords npon 
which the sheeta aro sewn ore inserted into grooyes 
made in the hack by a saw, a neat way, but not so, 
durable as the old method. Many books of thM 
mediieval period are bound in vellum and leathtf 
without millboards. Formerly a pasteboard was used, 
made of rude materials. The earliest leather cotstb 
were principally of a rich brown calf, andyed, and 
so they remained until the early part of the present 
century, all the stains then in vogue being imparted 
to the skin by the bookbinder. The plain dyes, given 
to calf on the whole skins, have tended to supersede the 
colouring of leather on the volume itself. Our modeimt 
bibliograph insists that, of all leathers, morocco is thft] 
best for the binder's art. The andyed calf is, as k, 
rule, tendered rotten by the use of oxalic acid, to 
pact delicacy to the surface. Hog skin is not mnt 
used, though it is durable, and takes blind-tooling- 
admirably. Eussia is unBatisfactnry, unless used very 
thick ; if pared much, it is as weak as paper, though it 
is much prized for its odour and pleasant toue of 
colour. It is a weakness of modem binding, 
leathers are pared down too thin, especially at 
joiuts and head-bands. Of fabrics, silks and velvs 
have bcoc, and aro still used for binding, though, theytl 
are not susceptible of the highest branch of book*^ 
binding, the decoration by "finishing." In oh( 
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books variouB coloured calicooB have of late years been 
used with much advantage, the titles beiiig first printed 
by letterpress in the ordinary way, either in black or 
gold. Those of my readers who wish to read up the 
most reliable and interesting reports and p&pere on 
bookbinding and tho preservation of libraries, will 
find some interesting notes in Hunt's ' Eeports on the 
Exhibition of 1862,' Edwards on ' Libraries,' Leighton's 
'Notes on Books and Bindings/ reprinted from 'Notes 
and Queries,' 1868, and the ' Journal of the Society 
of Arts,' 

In the lost century, when book collecting was as 
great a mauia in its way as the tulip fancy of a pre- 
vious time, and the .china craze of to-day, the desire 
for superb and characteristic binding commenced. It 
was at this crisis that " Roger Payne rose like a star, 
difiueing lustre on all sides, and rejoicing tho hearts of 
all truo sons of bibliomania." Since Boger's days 
some exquisite work has been done, and worthy efforts 
have been made in the way of characteristic binding, 
more particularly in lettering and ornamentation. 
Eoger Payne bound his books in a manner, however, 
rather " espresaive of the high rank " of his several 
patrons, than in keeping with the character of the 
books themseiyes. In modern days, designers have 
endeavoured to harmonize the binding not only with 
the printing but the subject of the book, and the exor- 
cise of a cultivated taste in so interesting a field of 
manufacture deserves every encouragement. Circu- 
lating libraries and cheap editions of standard and mis- 
ed^tneons works seem to be detrimental to lii^W,W& 
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binding. Men do not take the pride in libraries, which 
nscd to be apparent in country houEoa and bacholore' 
chambers. There are enthusiastic book-coUoctors, who 
got together the best recognized editions of known 
works; but the desire for building up libraries of 
fATOUrito authors seems to be dying oat. In cconpany 
with all other mannfacturers, artistic and otherwise, 
bookbinders must adapt their work to the apeciftl re- 
quirements of the age in which tboy labour ; and this 
is peculiarly the age of practical science, of applied A 
theories, of mechanical successes ; but above all, thw| 
age of speed. The spirit of the locomotive has entei 
the workshopB of the world ; and the printer and book- 1 
binder should be in the van of its niigbty progress— 1 
victorious over bygone triumphs, heralds of viotoriei'-i 
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Vast and varied are the induBtries involved in the 
word printing, employing multitudes of people in 
carrying on the numeioua printworks, and proccSBes 
connected therewith. 

We are apt to think of a print as a simple and in- 
cxpenBive product, necessitating but little skill and less 
knowledge on the part of its 2>rc>ducer, and this ts to a 
great extent true, if we limit our notice to the men and 
boys who attend to the working of the machinery em- 
ployed in the printing of books, newspapers, wall 
papers, calicoes, and other fobrics. Such a limited 
view of the printer's art is however highly fnllacions, 
as there arc few, if any of the industrial pursuits of the 
present day, which have called to thoir aid so large an 
amount of scientific knowledge, artistic ability, and 
mechanical skill, as that of printing. Prints on paper, 
cotton, wood, stoneware, glass, iron, steel, and other 
metals, arc now employed to decorate the surfaces of 
wares such as ore to be met with in almost evory 
cottage, not only in this hut in foreign lands; and it is 
the increased facilities for their production that have 
added so vastly to the indnstries and commerce of 
England. I shall endeavour to point out in the 
^^^^wing pages, as briefly aa possible, & f«v q£ ^3:^!^ 
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processea which have boon, or are at present em- 
ployed in printing, limiting the remarks to sncli as Me 
of a pnrely mochaaieal nature, or involTo the use a 
machinery to suuh an extent, as to have given rise tO 
the term " maehine-prints." 

It is desirable that it Bhould be understood, thit 
ivhatevei' the process may be, the print obtained ii 
resnlt of one of two conditions, viz, that of a di 
prodnoed in relief, by removing from tho surface dt 
the BuljBtnnce upon which tho design is drawn, thoM 
portions wliich surround it ; or olao, of a design out 
into the Bnrfaco of wood, metal, or some other snb- 
Btance, and which presents an even face. 

The discovery of the art of printing is attrihntabla 
rather to accident than design, and may be supposed to 
have grown out of the practice, which must early hav* 
been introduced, of attaching some distinguishing mark 
to the works of individual producers; and that suolf 
practice existed among the Egyptians we have ampl 
evidence. It has been asserted as not improbable, that 
amongst the earliest products of man's labonr was tl 
plaatio clay of the brickmaker to which marks we 
attached, tho mark being made by indenting the soft 
surface of the brick with the angular corner of 
which had been hardened by drying or burning. Mr. 
Masmyth has shown how easily the arrow-headed 
characters, of which we have now so many fine examplea 
in museums, could have been written upon soft brickB 
by means of a stylus, the point of which would ba< 
formed to represent a triangular comer cut &om & 
brick. Thus the brick is supposed to have been the 



EsasAVim. 77 

fbrernniier of the pen, as single niwke were of alplia- 
bets; and written language thus created soon became 
the means, by which the histories of past ages were 
recorded in the sculptured stonos of the period. This 
fact IB well illustrated by the Assyrian tablets now 
preserved in the British Mueeum. The tablet taken 
from the palace of Assurbanipal, king of Assyria, at 
Nineveh, has been recently found by Mr. George Smith 
to record the story of the flood. The date of these 
Btone records is agsnmed by Mr, Smith to bo abont 
BBventeea centuries before the Christian ei-a. 

Thenceforward, a refined art spruug up, and attained 
to a high degree of perfection, of which tho ancient 
gems preserved in our museums give ample proof. 
Engraving on metal was early employed as a means of 
OTnamenting articles of dress. It is unnecessary here 
to trace the history and progress of the art of engraving 
on stone and metals, bat as that of printing is based 
upon engraving, it may be stated that printing from 
metal plates, as now practised, had its origin in the 
goldsmith's craft, as printing from wood blocks pro- 
bably hod for its forerunner the bricks of Babylon. 
In ancient times, and before the introduction of paper, 
or printing rolls, the forermmers of books were usually 
writtfln upon strips of the Egyptian plant papyrus, 
wonnd upon wooden rollers. In the seventh century, 
after the capture of Egypt by the Arabs, papyrus could 
no longer bo obtained, and the use of skins of parch- 
ment became general. The roll was ultimately super- 
seded by the book, which then consisted of a number of 
te of parchment fastened or bound together, forminf^ 
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the leaves. Before the istroductioa of Christianity; 
the Jews became very expert in the art of csligraphy; 
aiul after monaBterios irere eetabliaheil, the production 
of books for the service of the choirs of the abbeys 
was intrusteil to novices who employed their time in 
the Scriplormn, whilst Miesala and Biblea were e 
oiited by monks of matnre experience and approved 
skill. The Anglo-Sftioii monks were the originatort 
of the small Eoman letters used in modern timek. 
After the invention of linen paper, about the thirteenfk 
century, which greatly lessened the cost of the produo* 
tioB of books, they continued to bo rare and expensivft 
articles, and it was enacted by the Statutes of St. Mary^ 
Oollege, Oxford, in 1448, that no scholar should occupy 
a book in the library raoie than one or at the moat twfl 
hours, "lest others should be hindered of the 1 
thereof." 

Previous to the use of separate wood types for pristi 
ing from, stencil plates were employed in the multii 
plication of designs, and were subsequently adoptal 
in combination with wood blocks in the printing t 
colouring of playing cards. The outline of the deeigs 
was cut in relief upon the blocks, which were thffll 
inked and printed, by rubbing paper in contact, and 
not by direct preseure, as in now the case, colour b 
afterwards added to parts of the print by means 
stencil plates. 

For more than a century and a half, after the ini 
tion of printing, wood blocks were largely employed ii 
England, France, Germany, and Holland, in the illos 
tration of hooka, hut were subsequently superseded bj 



' ATiLrruTP^ 



ENGSAVISS. 79 

engTBTed metal plates. Within the last hcilf century, 
however, the art of wood engraving has been revived 
and greatly improveii, and is now generally employed 
in the illuatration of periodical literature. 

As wood engraving pcrforme an important part in 
relation to printing, both artistic and industrial, it may 
be well to state, that for purposes of art, it is usual to 
engrave the design on blocks of boxwood, a hard, dense, 
and tenacious wood, which admits of minute sub- 
divisions of its surface, and at the same time is capable 
of supporting heavy pressures, without crushing or 
breaking. The designs to be engraved were formerly 
drawn in lines upon the wood with a lead pencil, but 
they 010 now, for the most part, made with Indian ink 
on a surface of Chinese white. The block, so prepared, 
ie ready for the engraver, who at once proceeds to cut 
away such portions as are not covered by any part of 
the design ; and next lowers such portions of tiie surfiice 
as are rei^uired to yield a comparatively soft impres- 
sion in the lights of the picture, while the middle 
tints are obtained by cutting away more or less of the 
Buriflco in a suitable manner. Where great force and 
shadow are required, but little of the sui-face is removed, 
and occasionally additional pressure is obtained, when 
printing, by attaching pieces of paper to the back of 
the block. Box trees seldom exceed a few inches in 
diameter, so that where large blocks are required, such 
as arc used in the illustrated papers of the present 
day, they have to be prepared by screwing several 
pieces together. This apparent disadvantage is not 
one in reality, as it allowB of the drawing, after it has 
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been mudo by tbo Bjtiet upon the oombined b1o<^ 
being fiepamtoil into many parts, eiicb of wliich may 1 
worked upon by a sciiarate ougraver, tlie wbole desi| 
being BtibBeqneiitly brought together to be work< 
over ia its entirety by one master hand, so giving nni^ 
and finish to the whole. It is this principle of sal 
division which enables many of the elaborate an 
oOBtly works now published, to bo produced with sno 
marvellous celerity. Tho form of graver employe 
varies with the character of the cficct required, fan 
where large portions of the surface admit of being en 
away, it is gonged out, tho belly of the graver beii]| 
BemicirculoT, and tbo end of it U shaped. The facilif 
with which wood blocks toko tho printing ink, ai 
yield impressions in combination with metal typos iff 
the ordinary hand-printing preaa, had led to their 
almost universal adoption. The rate of speed at which 
wood blocks can be satisfactorily worked at the steom- 
printiag press is about 2500 per hour, while type 
letters may bo worked in the modem steam -printing 
presses at the rate of 20,000, 30,000, and oven 40,000 
impressions per hour. This difference in the print* 
yielding power of wood blocks and metal typos has 
led to the nso of the hand-printing press, whenever a 
superior class of printing is rec[uired in the production 
of books ; and also to the system of printing from the 
blocks used in tho illustration, of our periodical litera- 
ture on one side of the sheet only, the block sheets 
being worked at a much lower rate of speed, than the 
side on which type alone is used. 
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Type Founding and Castino. 



H^Bg^torate types followed tbo introduction of wood 
' blocks, and were multiplied by means of punches on 
which the letters or designs were cut, the typea being 
oaat in soft motals. Punches of a aimilar character 
are still used by bookbinders, and, indeed, formerly 
the printer was both typefounder and bookbinder. 
In order to show the growth of the printer's ait, it 
may be stated that in 1G37, by a decree of the Star 
Ohamber, it was ordered that there should be fonr 
founders of letters tor the kingdom, and no more, and 
in 167i it was enacted by Charles IL that the number 
of printers should be limited to twenty. Notwith- 
standing this, it is stated by Mosoa, " that in 1686 
they had bo increased, that for the more easy manage- 
ment of typography, the operators had found it 
necessary to divide it into the soveral trades of the 
master printer, the letter cutter, the letter castor, the 
letter dresser, the compositor, the corrector, the press- 
man, the ink maker, besides sevei'al other trades which 
they take into their assistance, as the smith, the joiner, 
&C." The earliest complete printed work, a copy of 
which is in the King's Library, at the British Museum, 
ia commonly known m the ' Mazarine Bible,' or the 
' Metz Bible.' It is euppoeed to have issued from the 
press of Gutenberg and Faust, in 1455. The nest 
book was the celebrated ' Psalter,' printed by Faust 
and Schoeffcr in 1457. The small letters of this 

eere printed from metal types, and the capital 
)m wood blocks ; hat Moenoaa e££iiiV& ^os^'t. 'dt^ 
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t]rpe used vias cut and not caat, and tliat the carlies 
instance of printing with cast type iB Dnr&ndll 
* BatioDale Dirinorum,' printed with aa ontirely t 
fouat of type by Fanst and Schijcffcr, in Octobe 
1469. The casting of types in metal, tbe matrices fl 
which vtere formed hy means of hardened steel { 
in combination with wouden blocks, was the importi 
step by which the art of book printing 
brought to its present state of perfection. Mnaic n 
pTobnhty amongst the earliest examples of printing in 
two colours ; the ' Psalter,' printed at Motz in 1490, 
was so produced, the notes being printed in black, and 
the lines in red ink. 

Stereotype Printing. — After the discovery of the S 
of printing from movable types, either of wood ■ 
metal, it is probable that no discovery has had bo in 
portant an influence on the printing industries as thl 
of stereotyping, an art which had for its object tb 
conversion of the sheet, composed of separate typos, fl 
types and wood blocks in combination, into a sheet 
solid cast metal, which could bo handled freely, with 
out risk of injury or error, whenever required. Ti 
art of stereotyping wos xierfccted in London, in 18QS 
by Mr. Andrew Wilson, who is described as of t 
Stereotype Office, near tJio Veterinary College, 1 
Pancros, Mr, Wilson was not, however, thi 
of the stereotyper'a art, for many have claimed to 1 
considered the originators of that, us of every oth 
successfully applied discovery. As early as 1711, 
process was introduced by a Dutchman, Van der Mej 
for consolidating types after they had been set up, 1 
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EoUering tbcm togetber at tbo bock. It is tielisved 
that William Gei], of Edinbnrgh, practised stereotyping 
a8 we now nnderetand it, about the year 1725, and 
attempted to apply his process to the priuliag of 
Bibles for the University of Cambridge. Tho ultimate 
introduction of stereotyping into common use was, 
however, principally due to the Eorl of Stanhope, who 
became aci^iiaiDtod with the plans propoecd by Mr. 
Tillocli, the editor of the ' Philosophical Magazine,' 
who had commiiniuBted his plana to Mr. Poulis, printer 
to the University of Glasgow, and those gentlemen, in 
aasociation with Mr. Andrew Wilson, carried on their 
experiments at Earl Stanhope's seat, at Ch evening 
Park, in Eeot. Tho method then employed, and to 
some extent still in use, was that of taking a cast in 
plaster of Paris, after the type had been locked in the 
type forms ready for printing from. Before casting 
from it, the type was carefully cleaned and slightly 
oiled, to assist in the delivery of the plaster from the 
mould. The cast had then to be dried very coj'efully, 
BO as to prevent it warping. In France, a method 
known as " striking tho mould," had been employed, 
and consisted in allowing the typo forms to be care- 
fully pressed into metal^ in a Lnlf-melted state, and 
&om the impression so obtained, the stereotype plates 
were cast, though this process was foand to injure 
delicately cut wood blocks. The late Isambard Brunei 
appears to have snggeated in 1820 the employment of 
a mixture of pipe-clay, clialk or bnmt clay, and starch 
mixed into a thick paste, which was spread over the 
L thin and flexible sheet ui e\£QV, TV\'^ vnixv 
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positioa waa then oovered with BevoFcJ thicfenosBefl of 
fine calico, backed with a akin of wet parchment, and 
was proBBcd into contact with the type form, after 
which the calico and parchment were removed and 
ehecta of paper snbstituted ; pressure was again applied, 
after which it was retuoved, and the compoBitiim 
finally brought into contact with tho type, and from 
the mould so obtained, stereotypo plates were cast. 
This plan was proposed chiefly in connection witli 
newspapers and similar publications, and in it is i 
Tolved the first use of paper, which has led to a 
important iraproTements in the practice of 
typiDg. About the year 1849, Mr. Elein patented.! 
process for forming the moulds of sheets of dain(|A 
paper, working them down upon the fncos o 
forms by means of brushes, the paper being allow) 
to diy in contact with the type, and used as a moni 
from which to cast. As on the firat introduction c 
the system, casta were confined to single j)ages of t; 
BO, till recently, all moulds of whatever size hat 
been cast as flat as possible, and such was absolnts 
necessary, as long aa the ordinary band press, < 
pressure by means of stcam-piinting presses was alone 
used. 

With the growth of population and the abolitioa of i 
the advertisement and paper duties, however, a vaat^j 
incrensod demand fur periodical litoratuTO arose, aadil 
that demand has been met by tho introduction of'J 
printing machines, in which tho typo forms are printed 
from cylinders. The cylinder machines necessitated 
an essential alteration in the method of stereotypingj 
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and in the first instance flat paper moolds were taken 
from tlie flat type forms, and the etereotype plates 
were caet from them, the cylindrical shape being 
afterwards giyen to the plates by means of hydraidic 
pressure. Eocently, however, the practice has been 
iatroduced of casting the etercofype plates eyliudrical 
in form, by placing the flat paper mould in a cylindrical 
moald box, with the face of the mould upwards, npon 
which the molten metal is rnn. Snch is the rapidity 
with which nil the operations of stereotyping a page of 
tiie 'Times' newspaper are now eondncted, that the 
«ast cylinder of type is delivered to the printer ready 
to ha put into the machine, in less than half an hour 
from the receipt of the type from the compositor. The 
* Times ' is now invariably piinted from stereotype 
cylinders, the press being fed by continnona webs of 
paper, of about 3 miles in length, each paper being cut 
off in the moebino after it is printed, and the rate of 
delivery being from 30,000 to 40,000 copies per honr. 

Wood blocks and metal types form, however, bnt a 
small portion of the means of preparing printing 
surfaces, and I shall consider other methods employed 
ia the production of engraved metal pUtes, or relief 
surfaces. 

The discovery of engraved copper plates is attributed 
by VoBari to Maso Finiguerra, a goldsmith and en- 
graver of Florence, who, ahoat 1460, is said to have 
taken impressions upon damped paper, in ink made of 
oil and soot, from metal plates which he had engraved, 
and the lines of which engraving were ultimately to be 
filled in with niello. The discovery is saii. ta'\is«'i 
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hftd its origin in the accidental laying of a damp cloj 
upon an engraved plate, in the lines of trliicb a poitia 
of the oil and carbon, nsed to try the effect of tl 
work, hod boon left 

The art of lino ongraving on copper, and that a 
etching with which it ie now combined, is attributed t 
Albert Durcr, and dates from the beginning of \ 
eixteoQth century, 

Etching on metal is effected by first coating t 
surface of the metal plate with a mixture o: 
wax, and othot iugredicDta which resist the action a 
aquafortis. The design to be etched is then drait] 
upon the copper by means of a sharp steel point whicj 
remoToa the etching ground, and permits of the desig 
drawn being corroded, or eaten into the metal, by acidi 
the lines thus obtained being then charged with in 
and printed from. A combination of ett^bing with til 
use of the graver was employed by Hogarth, Bartolozi 
Boydell, Virtue, Heath, and others, whose works gan 
fashion to the arts at the close of the last and oc 
mencement of the present century ; bnt at best the p 
O0B8 of line engraving was tedious, costly, and limitod 
as to its capability of supplying the ever-increasing 
demands for prints, a difficulty which ultimately led to 
the introduction of engraving on steel. The g 
processes of engraving, whether on copper or steel, n 
be thus briefly described. 

Chalk or Stippled Engraving was executed upon t 
metal plates by thrusting the point of the graver' ii 
their surfaeo, and by so arranging the punctures as tj 
form olusters of dots, which, when printed, gave to t 
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print the appearance of a drawing with chalk npoQ 

Mezzotinto Engraving was probably one of the first 
processeB which had for its object the prodnction of 
prints, from tints graduating from light to full shadow. 
The discovery of this process is attributed to Prince 
Bnjtert, but the credit of its invention appears to 
belong more properly to Louis Von Siegen. The 
procesa ia said to date from 1643, Mezzotints 
engranag is effected by puncturing or breaking up the 
eatire surface of the metal plate by means of a rulet 
and the production of an uniform burr, which is after- 
wards reduced to various degrees of intensity by 
scraping and burnishing, thereby regulating the amount 
of ink capable of being retained in printing from the 
plate. This process was the one most generally in use 
when Hogarth commenced his career ; it was exten- 
sively used in the production of portraits, and afforded 
richer and fuller effects of gradation from light to 
shadow than either of the preceding ones, and it is to 
this that we are indebted for the first attempts at 
printing in colours fi'om copper plates, introduced by 
Robert Laurie in 1777. 

Aipiaiini Eagraving is effected by coating the surface 
of the metal plate with finely granulated resin, or by 
pouring resin dissolved in sjiirit over the plates. After 
the spirit has evaporated, the film of resin contracts and 
becomes minutely reticulated. The surface of the metal, 
which is thereby partially uncovered, is then sloped 
out where the high lights of the engraving are to be 
^^nra^ved, after which it is submitted to the oanoa.-t^ 
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iLction of acid, the degree of corroBion being regnlated, 
BO as to jiruiiuce lights and ahftdows in the print. Thii 
process afforded great facilities for covering large but* 
faces, and soon became eitenKively adopted for pano- 
ramic and otiiQF viewBj indeed tbe uajurity of the 
coloured print* ou a large scale were thus produced at 
the beginning of the proaeut century. Line, ohall^ 
aquatint, and machine engraving were in aome instance* 
combined in tho case of prints of large dimer 
they could all bo worked upon one plate, and printedl 
from in tho same manner ; indeed they were in commOT 
use, when Sonefelder discovered the art of lithography 

Tho coloured prints, obtained from plateB engrave^ 
by the above processes, resulted from filling in variooa 
parts of tho platos with differently coloured inks, I 
plate being protected &om receiving the ink in ths 
wrong place, by means of a paper mask or impresaioK 
laid over it. This kind of printing was called thni 
printing. 

LitJwgraphy was discovered by Alois Senefelder in 
1795. The principle upon which it is based, is that at. 
giving to certain portions of tho surface of a Ughlx 
polished slab of limestone, an affinity for the ^ 
matters of which printers' ink is compounded, at t 
same time that other portions of the slab repel A 
This is done by making a drawing upon the stone witH 
a greasy crayon, the grease being absorbed into thl 
surface of tho stone. In order to print from the si 
the surface is wiped with a wet sponge, a portion o 
tho water in which is absorbed into it and serveB ti 
repel the grense of the printing ink, when applied b] 
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the inking rollor, whilst the portions covered by the 
drawing take up the iut, which ia giyen off to the 
paper nhou pressure ia applied in the printing press. 

< The process was soon practised in Germany, France, 
and throughout the continent of Eui'ope, but was not 
used in England untQ about the year 1810, and then 
for many years little more was attempted than printing 
in black or tinted inks. The earliest example of 
chromo-lilhography produced in Eaglaud, was a view 
of Clftinoa Church, Worcesterahire, printed by Messrs. 
Hanharts, but aa chromo-lithogruphic printing is now 
BO largely employed, a somewhat fuller account of the 
process may be given, Printa from a drawing made 
upon a lithographic stone, depend for artistic effect and 
force of light and shadow upon the skill with which 
the drawing is graduated, and the surface of the atone 
made to repel or attach the ink. 

Many modifications and treatments of the stone were 
early introduced, but the use of a greasy crayon was 
the one first generally employed, although stumped 
and washed tints called litho-tints soon followed. The 
early attempts to print in tints from lithographic stones 
were a great advance upon the processes of colour- 
printing from engraved metal plates, bnt, great as it 
was, the art has made still greater since tint printing 
was adopted, and black ink abandoned in the production 
of chromo-lithogrophs. The successful and economic 
production of a chromo-lithograph depends mainly 
upon three points ; 1st, the skill with which the litho- 
graphic artist analyses the colours employed in the 

^^tt^^ictiou of the picture to bo co^\^\ 1av\, ^.V^k, 
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number of stones eniplojed to print from ; 3rd, the 
skill tif the printer in mixing and applying his ink. 
Chromo- lithography may be described as a mechanictt 
proceas of mixing coIoutb by tho superposition of 
tint upon or beside another, and just in proportior 
the number of stones employed in this mechanic)] 
mixing, wiU be the gradation from light to ahadon^ 
ftnd from tint to full colour. The proccBS employed 
in the preparation of the stones from which the pictmv 
is to be printed, coneiats first in the artist setting a 
definite limit to eooh tint or colour to be employed^ 
This is efiected by making an outline drawing nptu 
paper, which drawing is transferred to the stone, aii4 
becomes the key to the preparation of all the various 
stones required to yield the different tints. 

The stones having been arranged, nest comes i 
preparation of the ink, which requires the ntmost c 
and Ekill, and it is not till after a sncceBBion of t 
and errors, that tbo precise tist of colour is attained^ 
This is at last doterniined by cutting out those portiont 
of the outline print, representing the colour to 1 
printed, and then using the print as a mask over tl 
picture, thereby avoiding the influence of local coloni 
upon tbo eye, while tho tint is under eiomination, WhflO 
the tints printe<] from stones are as nearly as possibltf 
identical, eitlier' in their separate or combin< 
with the tint of the picture, the atones are ready tac 
working at press. Tho lighter tints are first printed, 
and tho fuller colours and shadows follow in their pre* 
Goribed order, the whole resulting in a print &om ■ 
lation of colom'ed pigments, only without saf 
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Tisible boandary lines, thereby imitating mechanicaUy 
the reeults obtained by tbe artist whu blende ono colour 
witb anotber with hia brusb. 

Anastatic Prixfing, in many reapeete analogous to 
lithography, had for its object, wben iiitrodacod, the 
reproduction of fac-aimiles of rare prints, books, or 
portions of books, without neceBsitatiug the reeompo- 
sition of such works. It is also applicable to the 
copying of manuscripts, as in the lithographic process. 
It was introduced into this country from Germany, by 
Mr. C. W. Siemens, in 1845, and was the invention of 
Mr. Baldennns, of Berlin, who forwarded a fac-simile 
of four pages of the ' Athenteum,' of the 25th of Sep- 
tember, 18il, to tho editor of that work early in 
October of that year, though the means by which the 
copy had been made was kept as a profound secret. 
The process is based upon the facts, that water readily 
combines with water, and oil with oil, that oil can be 
more easily B]iread over the surface of metal plates 
than water, and that metal may be readily moistened 
with a weak solution of gum, an operation which is 
greatly facilitated by the use of phospbatic acid. A 
knowledge of thia led to the perfecting of the anastatic 
process, in the use of which the paper to be copied is 
first wetted with dilute nitric acid, passed through a 
press, and ultimately brought into contact with a plate of 
polished zinc. The acid taken up by the plain portions 
of tbe paper, etcJies or bites away those portions of the 
metal with which it is brought into contact, leaving a 
reversed copy of tbe letterpress in slight relief npoa 
^Ae zinc plate. The zinc plate is then washed with 
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aolutiou of gum iu weak plioBphntic aoid, which 
readily attracted by those portions that have been eaten 
out by the nitric scid, but repelled by the grease set off 
upon the poliuhed zinc, from the surface, whether hom 
typo, wood block, engraviiig, or manuEcript. The ziiio 
plate is then inked by means of an ordinary lithogra- 
phic inking roller, and printed &om in the usual way*. 
Such are a few of the processes employed in the pro- 
duction of printing surfaces, but all, uitb the esceptiau 
of the last named, have involved in their production, 
the skill of tho artiet, draughtsman, or engraver, and 
have yielded their prints upon paper or woven fabrics 
only, though recently the attempt has been made tO' 
print npon wood from metal types for the ornamenta- 
tion of furniture, and the enrichment of internal archi- 
tectiiral decorations. 

The series of proceaees next to be considered are 
entirely distinct from the foregoing, and have been 
applied ia copying natural objects mechanically, ta 
in tho reproduction of the drawings of the artist with- 
out the intervention of the engraver. 

Nature Printing. — Many attempts have been made to 
copy and multiply natural objects mechanically by 
printing processes, but the book of art, by Alexis 
Pedemontamis, translated into German by Weeker, 
and bearing date 1572, probably gives the earliest 
hints as to taking impressions irom plants, la 1650, 
Welkenstein, a Dane, gave instructions in the 
Hia method was to blacken in the smoke of a condla 
or oil lamp tho object to he printed, and after it had 
been laid flat and dried, it was placed between two 
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sheets of soft paper, and a rough improEsion of the 
veins, &c., of the leaves was thus ohtainod. In 174:8, 
Boligman, an engraver of Nuremberg, published a 
Heries of plates representing leaves, which he had 
reduced to skeletons ; but prehablj the moat elabnrato 
work illustrated by this method was the ' Herbarium 
Vivinum,' published by Kinhof, at Erfurt. The work 
noB in twelve volumes, contained 1200 illnstiations, 
and was issued between 1757 and 17Gi. In more 
recent times, the leaves of plants and other similar 
objeots, in an imdried state, were inked with printing 
ink, by placing them between sheets of blackened 
paper, and pressing them with an even gentle pressure, 
when the ink adhered to the more prominent portions 
of the BTirfaces ; or by dabbing printing ink evenly over 
their surfaces, after which they were placed between 
sheets of clean paper, and pressed so as to obtain a 
print by the set off of the ink. Nature printing, as 
now practised, is altogether distinct, both ae to its 
object and application, from any of the foregoing 
methods. It is asserted by Professor Thiile, that 
Peter Kyle, a Danish goldsmith, was the first to dis- 
oovor a method of impressing flat objects into plates of 
metal by passing them between steel rollers, but if so, 
the system did not come into use. 

In 1847, Dr. Ferguson Branson, of Sheffield, pro- 
posed and applied the art of electroplating to the 
prodnction of copper plates, obtained from moulds or 
impressions of natural objects pressed into guttapercha. 
Promt he mould so procured he also took casts in 
l^jbius. In 1851, the idea had taken bold of men's 
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tnitids, tbat it naa possible to get &om natnn 
objects metal plates from which to priut. The firt 
examples were however not so obtained, bat wSB 
printed from wood blocks. The object to be copia 
was laid between two blocks of boxwood, which luM 
been softened by steamiDg, and placed under p 
80 that it became embedded in the Burfaees of tl 
blocks, which were then dried. The piece of l&ce, \ 
whatever it was, was then withdrawn, and \iy inkiii| 
the surface of the block in the ordinary maimer, U 
impreEsion of white upon a black or blue ground wa 
obtained. Nature printing was, however, donhtlea 
brought to its present high state of perfection ij 
Austria, in 1862, when impressions were taken firoia 
natural objects is metal plates, by means of rollii^ 
pressure. The secret had now been found ont, thit 
any object, howeyor delicate, could be impressed into; 
the surface of steel, if desired, by means of rolling 
pressure, without crnshing the object so embeddedj 
Although an infinitely smaller amount wonld crush thO 
same object, if flat pressure were applied. This p 
ciple was soon extensively applied at the Imperil] 
printing office at Vienna, iu copying ferns, leaves^ 
plants, and flowers, but the dcsii'e had now been 
created to copy other classes of natural objects, suol 
as agates, and other quartzoso minerals. This wa 
effected by the discovery of Professor Leydolt, of Via 
Imperial Polytechnic Institutiou of Vienna, that i 
was possible to decompose the surfaces of such 8ul>^ 
stances by means of fluoric acid, and that such d 
position could be so eifected, as to admit of their 
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markings and striie being printed &om casta snbso- 
quently taken, from which electro -deposited, plates 
were obtained, which yielded prints at tho copper- 
plate printing press. The process was, however, 
carried still further at Vienna, for casts were mode 
&om objects sach as fossils, which would neither bear 
preBBnre nor admitted of being acted upon hy acids, 
and electro-depoaited copperplates were thus obtained, 
which, in their turn, yielded the desired prints. The 
Austrian methods of copying natural objects was 8ub- 
seqnontly introduced and applied in England by the 
late Mr, Henry Bradbury, It must not be supposed 
&om what has been stated, that steel was the metal 
employed for embedding the object sought to be 
copied, for, although such was possible, it was found 
desirable to use a softer metal, and Mr. Bradbury, in 
the production of his moulds, used either lead or 
guttapercha, from which the copper plates were ob- 
tained by electro deposition. While nature printing 
was being thus applied, both abroad and at home, in 
copying natural objects, in England new directions 
were given to the uso of the principle of embedding 
substances in ornamenting tho surface of metal articles 
of Birmingham manufacture, and this is stated by Mr. 
Aitken to be due to R, T. Sturge, of BiFmiugham, 
In the early attempt to ornament metal surfaces by 
printing other bodies upon such surfaces, it was 
imagined that, the harder the material out of which the 
pattern or design was made, the better it would bo for 
the purpose, but such did not prove to bo the case. 
" BBks Mr. Aitken, " could have predicted that 
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80 tender and fragile a &l)ric as ordinary thread lai 
wonld have Bustnined a prcBBnre of not less tbaa t( 
toDB, and come out from Huch pressure comparative^ 
luiiujured, leaving its impression oven on so soft 
BnbBtonco as Britannia metnl ; but bow niiicb greater 
OUT wonder iucreaBed, when we find the same lesi 
prodaced on copper and on the harder metal, form 
by its alloy with zinc, viz. brass, the yet hard 

IGnrraan silver, iron or tin plate, and more wonderfl 
still, on what we are led to believe is the most d 
and hanlest metal in ordinary use, viz, steel," T 
more perfect and closely twisted the thread of wbi 
the lace was made, the better and more definite n 
the impression. The transition from lace to pap 
was a natural one, and patterns or designs formed o 
of perforated paper wore nest tried ; and he adds : * 
bave myself passed through metal rolls, without injni 
the some piece of perforated paper (ordinary writh 
paper) not leea than tan times, after which it was n 
entirely useless, hut it became hard and brittle, i 
to the cohesion of the particles being destroyed \ 
the compression it had undergone." The purpose t 
which the lo^t-namod system of printing woe applie 
was that of ornamenting Britannia-metal salvers, trajl 
and 8uch-hke articles. The perforated pajior p 
was placed between two plates of metal, which i 
then passed through the rolling press. When the t 
metal Burfoces were brought into contact through H) 
perforations, they burnished each other, and, whra 
the paper prevented such contact, an image of th 
grain or pulp of the paper was indented. Upon sep( 
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ntiDg the plates fvnd removing the paper pattern, the 
deBign appeared as a bright buraielied pattern upon a 
froHted grouiid. The engraver or chaser waa theu 
called in to give form to the vessel, and outline to the 
pattern. Such was the simple and rapid method of 
omamenting or printing metal work, employed at Bir- 
mingham, and one of the important oouiinercial 
results which grew out of nature pnnting ; but inven- 
tion hod not yet exhausted itself, for other persons 
than those already alluded to, were investigating and 
seetJng to impress in metal the conceptions of the 
artist, without the interventioa of the engi'aver. In 
order to attain this leenlt, it was aecessary that the 
artist should make his drawing upon a substance which 
would not absorb tho fluid employed, and was incapable 
of impressing its own image, as did paper. The 
drawing, moreover, required, when dry, to bo suffi- 
ciently in relief to make an indentation capable of 
holding the printing ink. These objects wore attained 
by Mr, George Wallis, who did not attempt to imi- 
tate engravings on copper or ateel, nor the effects of 
wood engravings, but simply to reproduce in metal 
plates such effects as can be easily obtained in ordinary 
drawings done with a pen or a pen and brush, in 
a aingle pigment. His drawings were executed in a 
variety of substances, but always with an ink which 
fflystallized upon the surface of tbo substance on which 
it was used. The most successful examples of this 
process resulted from drawings made on sheet gelatine, 
in which, in addition to the lines produced by drawing 
with a pen or the brush point, broad washes were 
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introduced, giving an effect somewltnt similar to aiinft> 
tist, bat more free and less meclianical. The drawings 

ro then embedded in plates, principally of white 
luotal, and when covered with a deposit of steel, \Sf 

ans of the acierago procees, a considerable nnmbail 
of impressions and several plates could be prodooe^ 
from the same drawing. A special machine for 1 
pressing the plateB waB an essential part of this invc 
tiou, and as extreme aocnracy in the application of tb^ 
force employed, according to the thicknesB of t 
plate and sheet gelatine, was essential, the action al 
the maoliine constructed for the purpose by ISli 
Whitworth could be regulated to the 1520th part fl 
an ittch. The attempt thus made to reprodace a iaoi 
simile of tho artist's drawing has not however become 
commercially snoceesful, and other attempts have s 
been made to effect the same object, the most i 
being the 

IGraphotiipc Prncesg, which has for its object t 
production of metal blocks in reliet direct from t 
artist's drawing, and capable of being worked in t 
type form at the printing machine. This is effect 
by making the drawing upon a slab of compressaj 
chalk powder, the surface of which is first coated y 
a thin £lm of size. The drawing is then made with I 
composition of gluo and carbon, and as sc 
latter is dry and hard, the size which covers thofl 
portions of the slab unprotected by the lines of t 
drawing, is removed by means of pumice-stone powdeff 
the particles of chalk are thus set free, and c 
brushed oat, and the drawing then appears in reliel 
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It is next coyorcd with a piece of tissue paper, upon 
which a solable eilicato ie poured, and through which 
it is ahsorbed by the chalk slab, the drawing being 
thus converted into a hard, stonj substance, from 
which plaster casts are taken, which in their turn 
yield the nsual type-metal blocks. This process pes- 
sesses great capabilities, but, like lithography and 
many other processes, requires that artiste should be 
trained to a special manipulative skill in the u8e ui 
the materials, if satififaetory reeolts ore to bo obtained 
from the blocks produced. Many of the examples 
issued fail to give satisfaction, just in proportion as 
the draughtsman attempts to imitate some previously 
existing style. Each new process introduced possesses 
powers and fitnesses of its own, and just as those 
powers are skilfully applied, so is the result satis- 
factory. There is a common error into which the 
majority of inventors fall ; viz. that of attempting to 
imitate what has previously been done, rather than to 
work out and perfect that which their own process is 
able to effect. As constant reference has been made 
to the production of copper plates by means of the 
electrotype process, and as other processes have still 
to be referred to, it may be well to describe that one 
in as few words as possible. 

The art of depositing metal upon any desired sni'- 
face is due to the discovery, in 1800, by Volta, of the 
I galvanic pile, and this was followed by the invention 
I of the galvanic battery by Cruikahank, and by the 
I observations of Wollaston in 1801, that if a piece of 
I silver in connection with a positive metal, was put 

I "- 
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into a solution of copper, tbe silver became coatet 
with copper. Spencer, in 1837, discovered that if 
portion of tlie surface of a negative plate was vae^ 
oialiod, the depoeits of metal took pla«« only on thv 
unvoTQifihed parts, and tliis led liim to conceive tlw 
idea of coating a piece of c()pper with varnish ani 
wax, and of cntting a design throagh it, so aa to leav 
the copper bare, to admit of a deposit of copper in thl 
lines, thereby producing tho design in relief. I^ 
fessor Jaoobi made a similar discovery about the sam 
period, and Mr, Jordan also imblished his discovery ii 
the same year. Mr. BolM;rt Murray nest found, that 1 
the surfaces of plaster casts and similar non^onduot 
ing bodies were coated with plumbago, it was 
longer necessary to employ metallic plates or moi 
in order to obtain metallic doposite. To these facta 
the processes known as eleetrotint, glypliography, 
etching by galvanism, etched daguerreotypes, photo- 
galvanograpby, the acierago process, Vial's instan- 
taneous engraving, and some of the photo-electric 
relief block proceasee, owe their creation. 

Electrotinte are prints from copper plates, obtained 
by depositing copper upon the surface of a design 
modelled in wax or composition. 

Acierage is a process, by means of which an iron 
face is deposited upon the surface of an engraved 
copper plate by the action of the battery, thereby ob- 
taining greater durability, without injury to the artistic 
character of the work as originally produced. 

Vial's instantaneons engraving depends upon me- 
tallic precipitation, and the relative affini^ of aoids 
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r different metals. The engraveii plate ib obtained 
bj making a drawing npon the poliEhed surface of 
a Bteel plate with a greasy crayon, or any otter snb- 
etance capable of resisting a deposit of copper, without 
opposing the corrosive action of acid, when the plate is 
immersed in an acid bath of sulphate of copper. Upon 
immersion the bright surface of the plate immediately 
becomes coated with copper, but the acid of the bath 
giadmilly corrodes and undermines those portions of 
the plat«, the surface of which is protected by the 
greasy drawing, eating it into a series of lines, from 
wbiob the print is produced by the ordinary process of 
oopper-plate printing. This process is employed for 
the outline designs used by potters, the design being 
printed and transferred to the surfaces of plates and 
other articles, which are then filled in and coloured 
by hand. 

Glyphographs are blocks obtained by coating a plat« 
of metal, or other substance reduced to an uniformly 

I €at surface, with wax or composition. The design is 
then made upon the surface of the composition, which 
in its turn is removed, wherever it is wished to obtain 
a metallic deposit. The metal block, when obtained, 
is mounted on a wooden back, and is then cajmblo of 
being printed from with type in the ordinary printing 
prees. It may be stated, that the method employed in 
printing from incised surfaces in greasy inks is effected 
by forcing the ink by a pad into the lines, the excess 
of ink on the surface of the plate being subsequently 
wiped off by the printer with a loose canvas. The 

^_bMU of the printer consists in so arranging the diiec- 
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tion in wbicb he wipes off the ink, as to avoid drawing 
it out of the lines. After the excess of ink lias 
removed, the surface of the plate is farther cleaned ly 
wiping it with a piece of soft moslin, and finally the 
oil running on the surface of the metal plate is 
taken off by a little whiting applied on the palm of 
the hand. The plate thus prepared is phiced on the 
bed of the press, ao as to bring the paper into intimate 
contact with the surface of the plate and the ink in the 
lines of the plate, the upper roller of the press being 
covered with a series of blankets to prevent cutting or 
crushing. The paper, when removed from the plate, 
draws with it the ink from the lines of the engr«' 
In printing from raised surfaces, the reverse aotii 
takes place, the design being in relief, and the 
being put on evenly by a roller over the entire b) 
after which the paper is applied, the press used, 
the desired print obtained. 

Cotton Peintino. 

The colours printed on silk and wool are well knoi 
to be more brilliant than those produced on cotton 
linen, and the object aimed at in the preparation 
cotton for printing is not merely to give it peculiarii 
of surface, but also the capability of taking the 
brightest as well as the most durable printed designs. 
The art of cotton printing was known in India long 
prior to its introduction into Europe, and as practised 
in Sindh, depends mainly upon the use of mordanl 
and resists. 

Printing by discharges is but little known or 
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tised in ladia, as it requires au amount o 
knowledgo, which is not at presont poesoseed h; the 
natdves of that couutry. 

As a necessary result of this want, tJie cottuii 
prints of India seldom consist of any hut the more 
positivo colours, half tints such as pinla, drobs, olirefj, 
&o., BO raluahle to the ]<^glish calico printer, being 
tarely met with. 

In England, all large printworks embrace bleach, 
dye, and printing works, as the plain cotton cloth in- 
tended for printing upon req^nires to be &eed from 
extraneous substuncee used in the manufacture and 
preparation of the cloth iteelf. 

Printing on cotton previous to 1715 was effected by 
means of wood blocks, and about that date engraved 
metal plates were applieA, though since that time, how- 
ever, cotton printing has undergone most important 
changes, owing to the introduction and use of engraved 
cylinders. The production of designs for the use of 
the cotton printer forms an extensive and important 
industry, their character varying with the markets 
in which the goods are to be sold. South America 
demands prints of the most brilliant colours that con 
be produced, whilst the home markets require varied 
goods. 

Printing on cotton and other fabrics was formerly 
effected by moans of wood blocks and metal typeij, 
either separately or in combination with strips of wood 
01 metal, according to the nature of the design. En- 
graved metal plates were also employed, but each and 
I iJI of the processes were slow and intermittent, and 

II. 
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ultimately lod to the introduction of cylinder macbino^ 
a patent for which was granted in 17(>4 to Thoma 
Fryor, Thomas Greenough, and John Nowbwy, 
patent was for a machine of a new construction, (md fi 
mixing and adapting colours to the oee of the 
machine for printing, etaining, and colouring of s 
ntuffn, linoDB, cottons, leather, and paper by means q 
engraved copper eylindors, on which the colours ^ 
laid by smaller cylindeTs pat in motion by other p 
cylinders, and the whole work of filling in, cleariiii 
off, auil stamping the impressions was performed. 
machine was worked by horse, water, or wind \ 
and " tbe colonrs and stains made use of wi 
from different dyeing dru^ fixed by the help of 
vitriol, aquafortis, aqua regis, spirits of salts, 
cream of tartar, sal ammoaiac, volatile and £ied alkaliei 
and quicklime, used in various proportion. 
of colour is required lighter or darker." 

In 1772 another patent was granted to " Jose^ 
Adkin and bis son, Charles Taylor, and Thomi 
Walker for a press in which three cylinders i 
vertically were employed, the printing cylinder I 
S inches in diameter, and capable of printing a fabri 
22 inches in width." When striped patterns only w 
required to be printed, previous to the use of engrava 
cylinders, strips of copper were screwed into a frami 
with blocks of wood, which served to space out tbe d 
tance at which tbe stripes were to be repeated, as w 
as to steady and support tbe copper strips tbemselveai 
but by this arrangement one colour only could 1 
printed. An improvement in tbo block was snbfl 
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quently introduced, in which one aeries of copper 
strips was made to rise and fall hetweon those on cither 
aide of it, the strips heing projected or withdrawn 
from the face of the block, as required, by meaiiB of a 
screw, by which arrangement the block admitted of 
being coloured from two sieves with distinct colonrs, 
which were printed simultoneouBly. Stripes so printed 
wero sometimes combined with figured patterns, in 
which case the pattern was printed from a separate 
series of blocks, formed by fixing the requisite nnmber 
of blocks on boards in their required position by 
screws, nuts being placed upon the screws on either 
side of the blocks to support and retain them at proper 
intorvala. A hard wood face was then attached to the 
boards on blocks, wpon which the design was engraved 
in relief. When engraved copper plates were intro- 
duced as the means of printing, the design, instead of 
being cot in relief, was sunk into the surface of the 
plate, and the plates, so prejtared, admitted in some 
cases of being nsed so oa to print one or more colours 
at one operation. This process was, however, alow, 
and the number of impressions limited, owing to the 
wear of the copper plates ; and copper cylinders of 
abont 5 inches in diameter, and from 3D to 40 inches in 
length, with the designs engraved on their surfaces, 
were ultimately substituted for plates. Both cylinders 
and plates were engraved by the process of line en- 
graving, already described, bnt the chalk, aquatint and 
other processes were also occasionally used. Cylinders 

I BO prepared were employed until 1S08, when Mr. 

I Joseph Locket adapted and applied the process of 
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repeating deeigna, introduced by TSx. FeikiiiB, and 

known OS 

Sideroip-aphie Engraving. — This process was intro- ! 
duced for securing perfect identity in the reprodao- J 
tioQ of biiuk not«B, and us n metme of iscreaaiiig j 
inilefinitoly the product from a eteel plate, when onoe J 
engraved. This was effected by hardening and ten^fl 
pering the original engraved steel plate, and then prGB' I 
sing into the lines of the engraving the surface o 
soft steel cylinder, by means of rolling pressure from I 
a hydraulic press. The cylinder, so embossed, i 
turn was hardened and tempered, and its embossed face ' 
rolled over and indented into the surface of a soft steel 
plate. Ml'. Locket adapted this system to the impres- 
sing of doBignB on copper cylinders for the use of the 
calico printer. 

The engraving of cylinders for calico printing hu 1 
siuce undergone many changes, and not only have the ' 
engravings acquired sharper outlines and finer details, 
but the methods of engraving have been greatly multi- 
plied. The pentagraph has been applied, by which 
designs could be copied, enlarged, or diminished s 
desired, and any number of repeats of the desiga I 
etched on the cylinder. Escentric engraving has be^ 1 
extensively used as the groundwork of prints, or a 
they are termed " covers," and galvanism has been 1 
called in to aid the diamond tracer in etching any da- I 
sired pattern upon the copper cylinder. 

The pattern is traced with vamieh on a zinc cylinder, 
so placed in the engraving machine, that as a needle 
pasfies over its surface oud comes into contact with the 
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zino, a gEJvanio current is established, and hj simple 
machinery causes the diomoad to trace the correepoiid- 
ing pattern on the copper roUer. The prooeaa is bo 
rapid and precise, that rollers of 43 inches in circnm- 
ference and 44 inches long have now been introduced, 
enabling the calico printer to produce cheaply large 
fiimiture patterns. When, however, the ayatem of 
printing from copper cylinders waa introduced, it was 
not long before several cylinders were employed at one 
and the same time, the cotton passing as an endless 
web between the cylinders and a drum, each cylinder 
printicg its portion of the design in rapid sncceesiou. 
Calico printing thenceforward became a continuous and 
economic process, resulting in but little wear to the 
cylinders themselves, oa they were filled with, and 
cleared of the snperflnous colours mechanically and as 
rapidly as the machinery could be made to give 
motion to the cylinders, which soon attained to a speed 
equal to the production of one piece of printed cotton 
per minute. The style and fashion of printed calicoes 
have not unfrequently had their origin in the improve- 
ments which have been made, or economy effected in 
the production of the cylinders. 

Till within a comparatively recent date, colonred 
designs printed on woven fabrics by means of either 
blocks, plates, or cylinders were the combined result of 
the use of colours, mordants, discharges, and resists. 
Mordants wero used to combine the colouring sub- 
stances permanently with the fabrics, discharges to 
produce an exactly reverse effect by driving off por- 
l^lkDB of the colour after printing, whilst reaiata were 
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printer! into snoh portions of the fabrics, as it was do- 
eired to keep entirely free from theioflnence of colom 
under any of the foregoing varying conditions. 

Cotton printiDg wew not a merely moclionical pro- 
oesa, but an art which required a considerable amonnt 
of chemical knowledge to enable any given design to 
bo reproduced ; many of the old proceBseB have now 
been Buporseded. The red colouring matter obtainod 
from madder may still, however, be considered as one 
of the most important used by calico printers, on 
accotmt of the variety of shades that are obtained &om 
it by the use of proper mordants, one dyeing operation 
being sufficient to produce pinhs, reds, purples, violeti!^ 
and blanks ; notwithstanding that alizarine (according 
to Dr. Schunck) is the only colour-giTing principle of' 
madder. The following colouring substances used bj 
the calico printer may also be enumerated : 

Garancine, mnnjeet, campechy or logwood, peacb- 
wood, sapan-wood, lima-wood, sandal-wood, camwood 
or bar wood, safilower, cochineal, kermes, gumlao, 
mureiide or Eonuin purple, indigo, orchil, cudbeai, 
litmus, Prussian blue, ultramarine, quercitron, fustioi 
Persian berries, weld, aloes, turmeric, annatto, ilex- 
anthine, lo-kao, tannic acid, gallic acid, Bumach, valonia, 
divi-divi, myrobalsns, catechu, gam bier, and gunikiiio. 

After the perfecting of the cylinder printing ma* 
chine, probably the most important improvements evu 
eSeotcd in the dyer's and printer's arts are due to 
discovery of a series of aniline or coal-tar coloorai 
Coal-tar colours, when first applied to the art of tha 
calico printer, were merely miaed with gum and alba- 
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' rasa, printed upon the goods and steamed, by whioh 
means tho albumen was rendered inEolnble, and the 
colours thus fixed mechanically. Several other plane 
were subsequently tried, but the process ultimately 
and almost univoreally employed was discoveTed by 
Alexander Scholtz and Mr. Perkins, and cousiats in 
printing the colouring matter with a mordant, com- 
poeed. of a solution of araeniate of alumina in acetate 
of alumina. On steaming the cloth thus printed, the 
colour is found to be fixed in the fibre, and the goodB 
ore then soaked and finished. One of the great advan- 
tages of this process is, that it can be worked in 
patterns consisting of a great number of colours, and 
is also suitable to nearly all the anilines, which now 
range throughout the entire spectrum. 

Messrs. Brooke, Simpson, and Spillcr are the pro- 
prietors of Mr. Perkins' as well as of Messrs. Man! and 
Nicholson's works, in the latter of which all the dis- 
ooveriea by Hofbnan and Nicholson were commonly 
applied. The former works belonged to the first pro- 
ducer of aniline as a dye, and also the discoverer and 
mannfiicturer of artificial alizarine ; the last, a most 
important point in connection with calico printing and 
dyeing. 

Artificial Alizarine. — Mr. Perkins, in a paper read 
by him before the Chemical Society, in May, 1870, 
recites in detail the results obtained by the variouB 
iuvestigaturs in Germany, as well as by himself, 
respecting the formation of artificial alizarine from 
anthraciue, an hydro-carbon derived from coal tar ; and 

[^finding that MM. Caro, Grrabe, and Leibermon, 
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Oernuiny, were carrying on aimilor isTeBtigationB, bo 
had obtained analogous reBiiIts, they huYe agreed t 
work together in future. He says : " Tlie colourin 
matter obtained cither by Grfebe and Leibennau'i 
prooeBB, or &om the sulpbo-acid antbroquinoao, I ban 
invariably called alizarine," The identity of this §i 
etaace with tbo alizarine of madder has however b 
called in question, but baving compared the two w: 
every well-defined reaction of alizarine, be finds a 
beliovea tbem to be in all respects identipal. Eeoi 
inTeatigatioa haa therefore proved to a great « 
the truth of Dr. Schunck's remarks, that the i 
result of dyeing or printing with madder is simply tl 
combination of alizarine with the various mordants ei 
ployed. Ab a result of the discovery and introdoctial 
of the aniline colours, tho prints and dresses worn Ih 
ladies were for a time more pure and brilliant in th^ 
hues than from any previously employed. The dia 
oovery of artificial alizarine has now caused a return tt 
tbo nae of more sombre colours, simibir in their natni^ 
and alike durable with tbo madder dye of the past. 

It will be readily undei'stood that it i 
that the mordants or colours to be printed should bi 
of sufficient consistency to remain on the fabrics wbe 
delivered from the cylinders, bo as to produce sbarplj 
defined patterns ; and as a great variety of chemiod 
products is employed, an equal variety of tbickeneii 
becomefl also necessary. Thus flour, starch, 
various natural gums, albumen, lactarino, gluten, and 
several preparations of flour and starch called calcined 
farina, and patent gums, are used for this purpose. 
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TLe exports of printed goods from Great Britain in 
1851 amounted to a total of 15,544,000 piecee, and have 
since greatly exceeded tliat amount. 

Printed Paper Eanging». — This industry probably 
had its origin in the desiro to find an economic substi- 
tute for the omboBsed, coloured, gilded leather and 
tapefitries formerly used in the castloB and palaces of 
the wealthy. That sucb was the case there can be 
little doubt, for paper in its turn was printed to imitate 
striped and flowered eilks, marblos, porphyry, em- 
bossed woollen clothe, and gilded and silvered fabrics. 
It is not improbable that the art of printing paper 
hangings by means of wood blocks was brought into 
England by French refugees, between 1C20 and 1630. 
Several descriptions are now manufactured, but the 
origin of the industry is somewLat uncertain. They 
were originally printed from wood blocks or engraved 
copper plates. It was usual, after the excieo duty had 
been stamped upon each sheet, to paste the sheets 
together is longths of twelve yards, after which it was 
ground-coloured and printed upon. The paper is now 
manufactured in pieces of any required length or 
width, and is printed upon by moans of cylinder ma- 
chinery, after which it is cut into lengths of twelve 
yards for sale. The most modem style of paper deco- 
ration is that in which the designs are printed on n 
thick-bodied paper, in imitation of old leather hang- 
ings. The higher or best cIbbs of paper hangings is 
still made by hand, tho design being printed on either 
plain or coloured grounds by wood blocks, the effect 
|i Iwtng generally dependent upon the number of blocks 

JL 



113 nuiTfsa MAsUFAcruniSG isdustmies. 

used. In France it ie etill the practice of Home nuikf 
to toucb in portirtOB of tho colonra by hand, in whi 
industry many fcmalos are employed. Satin pa] 
are priuted Like plain papers, but the Burfaco ii 
prepared by working powdered steatite uniformly oi 
it. The preparation of satin snrfacea ie emphatii 
a work of skilled lalxiur. In the case of flock paj 
the |iattem or design is blocked into the paper 
strong size, and the flock or ground wool waste of 
desired colour is then spreEul over the entire surfe 
the looBO or unattached portions being removed win 
tjie size has set. When the flock design is r< 
be loft in high relief, aa in the cbbo where aach papers' 
are to be painted upon to diaper or otherwise ommnent 
the vcaJIs, in imitation of tilo patterns, to prodoce 
Alhambra ofibcts, tbo paper is double blocked, w 
blocked with size a second time npon tho first or 
flock, and a second coating of flock is then attached. 

The paper stainers' trade afibrds a singular illustro^' 
tion of tho effectB sometimes resulting from strikes and 
trade unions. About thirty-five years ago all paper 
hangings were printed, each colour from a single block, 
and by a separate operation, but after that period 
cotton apinnors of Manchester Lad applied cy! 
machines to the printing of cotton piece goods, 
attempted to do the same for paper hangings, 
hand-block masters of Loudon, to meet the antioipal 
Manchester competition, proposed to use an ehlarf 
block, to print several colours at the same time, and 
work blocks by means of levers and not by hand, 
workmen would not hoar of the use of machinery. 



■ etmok. st 



ENGRAVINO. 113 



etaiok, starved, attempted to arrange, starved a little 
longer, and nltimately expelled the lever block, to 
come bock and work at hand blocks double the fonner 
size and weight, thereby necessitating the enlargement 
of the coIoQiing sieves, which then admitted of being 
patched with several colours. Such was the origin of 
patching the sieve with several coloars, tbo practice 
now generally employed in printing cheap blocked 
papers, and by means of which several colours are 
printed simultaneously on separate parts of the surface 
of the paper. 

A large propoi'tion of the wall papers now used are, 
as in the case of cotton goods, printed by means of 
cyliuder machines, in some cases as many as twenty 
oolonrs being required to bo printed in succession. 
This is effected by arranging the requisite number of 
engraved wooden rollers with their colour troughs and 
felts upon the outer diameter of the drum of tho 
machine. The rollers or printing surfaces, being in 
high relief, receive and deliver their respective colours 
alternately at each revolution of the machine, the print 
being impressed upon a continuous wob of paper, 
carried forward from the printing cylinders into a 
hot-air trunk to harden the colours, which are thick- 
ened with animal size. The cylinder machines at pre- 
sent in use are stated to be capable of printing from 
1000 to 1500 pieces per day, 

Carpet Pnnting. — Printed carpets are a compara- 
tively recent product of manufacture. The carpets 
and tapestries of ancient and mediffival times wore rather 
the product of the needle than of the loom, and ^e 
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preparation and carding of tho wool was perfonned \ 
slaves. 

According to Pliny, thick flocky wool has bee 
esteemed for the raanitfacturo of carpets &oin the zi 
motost ages, and the shuttle appears to have been 6 
used in combination with the needle. Eastern i 
piles have at all times maintained the well acquira 
celebrity of thcii* carpets, and India, Persia, 
Turkey carpets have a world-wide fame at the p 

It is impossible to enter bere npon a detailed ai 
of the Tarions processes of manufacture employed i 
the East, on tho Continent, or even at oui 
seats of the cftrpet industry. The mannfactare ( 
Bmseels carpets was first introduced into Kiddef 
minster about 1735. In 1838, it employed about 176l 
BruGsels ii[md-looms, and in 1851 about 2000, and i 
industry had spread into other districts, inolnd 
Halifax, Durham, Kilmarnock, &c. The power lofl 
v/a& not largely and successfully applied in this i 
dustry till about 1855, and it is hoped that by ji 
creosing our power of production, and by the pi'oc 
above described, and at the same time reducing th^ 
coat of the product to the consumer, the manufocturOTi^ 
of this country moy be enabled to compete si 
with the foreign producers of carpets in American ail49 
other markets. 

It is to two classes of carpets only tJiat it ill 
necessary to refer, viz. those woven by the pom 
loom, and known as tapestry carpets, and printed j 
carpeU. Tapestry carpets arc similar in fabric to t: 
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ordinary BroseelB carpets, the pattern of the latter 
resulting from the use of the Jaccjuard loom, while 
the cloth or fabric of the tapestry carpet ie woven in 
the power loom in a Gimilar manner to any plain wool- 
pile fabric, attempts to print upoa which had not been 
successiiil. Mr. Kichard Wlytoek conceived the idea 
of printing npon the wool threads of which the carpet 
was to be woven, the various colours necessary to pro- 
duce the deaiga, when gathered up by the loom, and 
thereby save the coloured wools thrown into the back 
of the carpet in the old process of weaving. If a piece 
of calico bearing a handsome and complicated pattern 
is taken and the threads are pulled out, the design on 
the cloth will be found to result from an ever varying 
Berics of bars of colour, and the whole pattern may be 
resolved into a number of variously barred threads. 
The problem which Mr. Whytock solved was, how to 
convert a series of printed barred threads into a pattern, 
in order to produce a Brassols pattern with hut one 
byer of coloured worsteds. He at length succeeded 
in determining the relative quantities of each snc- 
ceeding bar of colour necessary to be printed, to permit 
the amount of coloured thread lost in forming the 
loop or pile being taken up, and he had then only to 
arrange the printed warp in the loom and weave the 
carpet, aa if it were a piece of plain pile fabric, the 
gitbering up of the pile resulting in a combination 
of the bars of colour into the desired and prearranged 
design. 

Printing upon woven carpets was effected by Mi'. 
Joseph Burch, and his productions were tnovni as 
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printed pile carpote. Id printing carpets, moFdants, 
rosiste, or diecb&rgcs are employed as in calico priritiiig. 
Before the colour is applied, it is mordanted by passing, 
it througb a weak eolation of sulpbo-mnriate of tin, ukt 
afterwards throagh ohlorino and dilute snlphoric oudq 
This was nocessory, in order to &z topical colours Dp 
the fibre, wbich baring been well satumted with t 
mordant, became tbe medium of their chemical col 
bination ; and this being done, the carpet was waeh 
without removing tbe mordant, and tbe excess of wol 
taken away by centri&gal action. In order to pii 
upon plain velvet pile or terry goods, it is necessa 
not only to print tlie snrface or end of tbe pile, bat t0 
cover tbe whole depth of it with colour; tbe appe 
ratns by which this was effected consisted of a series ti' 
block-printing machines firmly joined together at w\pA 
difitances, by connecting shafts and gearings, bo that ll 
whole of the various parts of the machine being brongl^ 
into action, each block prints its respective portion 
the design on the aame piece of carpet simultansonsl/ 
The carpet to be printed was mado to enter at one a 
of the machine, and was carried forward between ti 
intervals of each impression through a distance equ 
to the exact length of the design. But in printin 
two, three, or four repetitions of the block im 
are necessary in order to colour or stain the pile to ite 
foundation. The forco and preasore of the blocks upon 
the pile ooidd be varied at pleasure, the colour in tl 
first blocking being well forced into the pile, while ti 
lost applied the colour lightly on the snrface only*, j 
ensure a more brilliant effect in the finish. 
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Floordolhs, ae eow used, are of Beveral descriptions, 
but, as originally applied, had reference to cidg de- 
scription of materitil only, viz, tliat which consists of a 
cloth or canvas which has been coated with linseed oil 
on both, sides, the under side being left plain, whilst 
the upper surface was ornamented witk sonie design or 
pattern, usually printed into it by means of blocks. 
The cloth now used as n foundation for oilcloths is 
made from flux, tow, or yam of a coarso qiiality, a rough 
and fibrous surface being best adapted for taking on 
and retaining the paint. The cloth is made in im- 
mense webs, measuring 350 yards in length, and 8 yards 
in breadth, and the looms required to weave it ore 
consequently of gigantic size. When this cloth was 
woven hy hand, two men were required to work each 
loom, and the weaving of a web 150 yards long occupied 
them for about fourteen days. TLo powor loom has, 
however, of lato years been introduced, and MesBrs. 
Nairn were the first to employ it. When the weaving 
is completed, the web is cut up into fourteen " cloths," 
each 25 yards in length. The " cloths " are taken to 
the frame-room, and stretched firmly on vertical frame- 
works of wood, and in that position aro sized and 
painted. The "back," or what is to be the lower side 
of the fabric, is first operated upon, and after the two 
ooats of size and paint which are bestowed on it have 
been thoroughly di'ied by the admission of hot-air into 
the apartment, the cloth is turned, and the " face " is 
subjected to a snccesaion of sizings and paintings. The 
paint is mixed of the consistency of treacle, and the 
figments used are chiefly oohies and leads, each clotL 
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requiring titarA half a ton of paint to face and finisb 
it. The size is applied by a broad flat bnish, aftee 
which it is dried, and the surface sheared so as to fit i 
in receive the paint The Latter is Epread erenly b 
trowels, again dried and redaced with piunice-«toii(^ 
and these operations are repeated until the requiiai 
bodj and surface are obtained. 

At present a great variety at designB is printed a 
fabrics (if this class, the designs being made like tl 
[lattems of Berlin woolwork. They are printed i 
liuiid from wood blocks about 18 inches square, vai] 
ing ill number with the coloured designs. The block 
used in printing the outline of the pattern have th 
ligures formed on their surface either in copper Q 
tjiMi metal, and sometimes in a combination of bo^ 
Tlio "filling" blocks are faced with boxwood, t 
before being " cut," the printing enrface is sawn intf 
minute sqnarex — 81 to the at^uare inch — thi 
(rating to a depth of nearly a quarter i 
ThesD squiiroa correa|>oud to tbe squares in 
and the block is prepared by all the squares I 
chijJiJed out, oicopt those that are required for tl 
oolonr to be printed. The division into sqaares In 
another and more important purpose. If a close sn 
fauo wore uscil, the block would not take np or li 
down thu paint evenly or in a sufGcient quantity, ai 
(t woiild Bquooze out at the edges of the figures, owii 
lo tlio nccDBMary thickness of the colours. In son 
uiUiHi wljnro lort;o masses of colour form part of ti 
diiitigh, tliu iiiitliue of these portions only is printei 
Mid tim iHikiiir is filled in by hand. The blocks ai 
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inked, or more properly painted, by pressing their Bur- 
facea upon cUBhioas, upon whicli the reqniaito colour 
has been carefully spread ; and having boon thus 
charged, the cloth ie giadnally unrolled upon a table, 
and the block colours are applied in succesf^ion, each 
block, when brought into contact with thu surface of 
the cloth, being struck with a heavy mallet, in order 
to cause perfect contact over itij entile Burfoce, and the 
colour to be drawn off the block into the cloth. Any 
imperfections in the printing ore corrected by eolonr 
applied by hand. 

The method above described was the only one em- 
ployed in the manufacture of floorcloths for many 
years ; but in 1844 Elijah Galloway invented a method 
of combining indiarubber with a large amount of 
cork, and then rolling it into a substance about \ or 
■jIb of an inch thick, which may be printed with an oil 
paint by means of the ordinary floorcloth printing 
blocks. The material was called kamptulicon, and has 
increased in public favour so much, that its manufac- 
ture now forms a considorablo industry. It is noiseless 
when trod upon, and much warmer to the feet than 
ordinary floorcloth, and has been largely adopted in 
churches, banks, libraries, and places where c[uietucss 
is desirable. 

As the process by means of which cork and india- 
rubber were rendered capable of being combined, is 
peculiar, and not generally known, it may be stated 
that to the schoolboy of former days we must ascribe 
the discovery of a process by which this might be ac- 
Dlifihed, viz. that the continned maaticatiun of a 
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piece of indianibber rendered it soft and plastic, & 

n Biniilor result is obtained by the use of mftchiaes 
called inaeticatorB, which were invented to o 
the great cohesive power of indiarubber. Thesei 
mochiuoB oonsiBt of a cylinder of cast iron, mounted a 
a suitable frame ; a central shaft armed with coan 
teeth revolves in it, and there is a grated door in &oa 
to fill and empty it. When indiarubber is pat inb 
the cylinder, the revolving shaft gives it motioo, and 
by continual mastication by these powerful teeth, aidf 
by the heat with which the enormous friction is a 
tended, it is speedily reduced to an tmifonn 1 
genoouB maas. Water is admitted into the cylind^ 
to waeh out any impurities in the rubber. It is t 
traneforrod to a dry masticator, and there worked u 
all the moisture it contains is completely evaporated^ 
Well-made rollers nest spread it into thin sheets liko- 
paper, or it may be dissolved into " varnish ; " 
more solid " dough," aa it is called, may be digested, 
with more or lesa naphtha, aided by mechanical friction, 
a very short time being necessary to do this, after thfl 
structure of the indiarubber ia so thoroughly altered. 

Numberless attempts have been mode to produce ' 
artificially a material possoeaing the properties of 
indiarubber, but they were attended with but littla- 
success, till Mr. Frederick Walton, in 1860, discovered 
hia method of treating oxidized oil, whilst engaged in 
attempts to manufacture artificial leather, fie thus de- 
scribes his discovery : " Having accumulated a quantity 
of solid oxidized oil by drying it upon extensive sur- 
faces of any kind, such as prepared cloth stretched b 
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(lea, I then scraped or peeled it off by suitable 
Pg. At first my attention was solely directed to 
•ittainmcnt of a speedily drying floiible vamisli at 
» luOderate tempemtiire, but very few espBrimeuts with 
tluB oxidized oil led me to notice its lubbor-liko quali- 
ties, which I nt once conceived might, with further 
manipulation, and with some combinations, be deve- 
loped more fuUy, and become a valuable substitute for 
that article. Encouraged by success at every step, I 
proceeded, and booh found that by crushing the solid 
oxidized oil obtained in sheets, and working it 
thoroughly in hot mixing rolls, I produced a substance 
vhicli required only the cohesive nature of india- 
rabbor. The addition of a small quantity of shell-lac 
soon gave that which nas wanting, and I found in my 
posaession a material singularly like caontchouc when 
worked into dough, and which could he rolled on to 
fabrics in the same manner and with the same facility, 
giving a perfect waterproof cloth not unlike oilcloth, 
bnt having the rubber finish and flexibility. Pigments 
oould easily be added to give colour ; the addition of 
rosins gave other or rather varied proportions of ad- 
hesion useful as affording the means of uniting fabrics, 
OB by rubber. Fibres, whether flock or cork, mixed 
with the oil and rolled into sheets, gave me samples of 
ksmptalicon and other floorcloths." Oil thus treated 
and combined with cork is now extensively mannfac- 
tniad under the name of linoleum, which forms the 
third and last description of printed floorcloths now 
generally used. It is capable of a greater variety of 
119 the ground colour than kamptulicon, resists 
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the action of moietare and oxtromo variations of tem- 
perature better tkan iDdiarubber and • cork, anil 
driee more readily when washed. It is printed bj 
the same ptoceBs aa is floorcloth and komptnlioon, 
and its manufacture now forms a new and important 
industry. 

In drawing theso notes upon printing as an indnstiy 
to a close, it must bo stated that engraved plates, wood 
blocks, lithography, and photography have all 
employed in the ornamentation, of pottery and glasa ; 
but the process most largely employed is that of en- 
graved copper plates, the work upon which requires to 
be strong and somewhat coarse, if considered &om 
an artistic point of view. The prints used in the 
ornamentation of potteiy wares are takoa on transfer 
paper, tfae inks or colours being composed of cet 
oxides of metals mixed with other Bubstances to 
consistency of treaale. The lines of the engraving 
having been charged with ink, the surplus is removed. 
&om the surface of the plate by a knife, and after it 
has been further cleaned, bo as to leave the ink or 
colour in the lines only, the print is taken npon 
transfer paper by the common press, the paper having 
been first damped with soap and water. The print so 
obtained is placed with its face against the ware t 
ornamented, and, being thus brought into close contact, 
the ink or colour is absorbed into the ware. The 
paper is then washed off, after which the ware is glazed 
and fired. 

The process of printing directly on to the body of 
the bJBqae waro, wMcli ha& been ytoposed, thoogti 
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it has not been appKed to any large extent, ie in- 
tercBting. It coceiats in taking an engraved metal 
block, copies of which aro made in any reqnired 
number by electro deposition. The eurfacea of the 
blooka nmst be flat or curved, according to the form of 
the article to be printed oo. The ware to be printed 
is first moistened by a dilate acid solution, aud the 
blocks are then brought into position and contact with 
the surface, and form part of an electric cironit. Oa 
causing a current of electricity to fiow through the 
blocks, a minute quantity of the metal from the eurface 
is deposited upon the ware, which upon firing appears 
aa a design in colour, according to the nature of the 
metal used. 

Printing on glass is among the latest attempts to 
transfer the image or design produced upon or in one 
surface to that of another. The most delicate arc thoee 
obtained by the agency of photography, ritrcous photo- 
graphs, both on glass and enamel, being largely pro- 
dnoed both in England and abroad in the preeent day, 
while for commercial purposes printing on glass is 
Oow effected by means of indiarnhber. 

Snch then arc a few among the multitude of pro- 
eeasea which have been proposed for adoption in the 
production of prints. We have not yet arrived at 
vhat is desired, in order to permit of surface blocks 
being obtained from the artist's drawing direct and 
viihout skilled labour. 

Those hitherto obtained have been deficient in 
Uooont of relief, and hnvo consequently not admitted 
tf being worked with the type in the steam press. 
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Photography is now lending its aid to artists, and 
much economy in the production of blocks is being 
effected by its agency, and it is probable, that if artists 
will BO modify their style of drawing as to get rid 
of middle tints, at no distant date we may see much 
of our literature illustrated by its agency. 
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Bt p. Le Keve FOffTEB, M.A. (Societj- of Arts). 

AoooBDiNG to the last cqheiib (1871), tLore were 4715 
peraouB in the Cnited Eisgdom directly engaged iu 
the practice of photography ; of these 4021 were males 
and 694 were females, and there were besides, eevon 
makers of photographic apparatuB — no small army of 
workers in an industry which dates only from 1839. 
In addition to these there must be taken into con- 
sideration the nmneious trades and occupations that 
deal with the materials with which the photographer 
works, and these alone are legion. In the early part of 
1839, Duguerre's discovery, that the fleeting images in 
the camera obscura could ho fixed, startled the world, 
and the mysterious plates Were handed about in scien~ 
tiflc society with wonder and delight. To utilize the 
darkening action of light on chloride of silver had long 
been a droam among scientific men ; ond Wedgwood, 
Davy, and others, some years previously, had produced 
impressions ou surfaces prepared with a silver salt, bnt 
had failed to fix the fleeting image when it arrived. 
Later on in the year 1839 the actual process by which 
Dagnerro obtained his picture was revealed, the reve- 
lation having been delayed in order that a law might 
pass the French Chamhors granting to Doguorre an 
annuity of 6000 francs, and to Isidore NiSpce one of 
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4000 fiuocB, for tlieir joint diecovery. Shortly i 
ward Fox Talbot exhibited his photogenic drawingB, 
followed by his grand invention of tbo Talbot-type, 
it was ttirmcd, or, as ho named it, Calotjpe. It 
siugular that Daguerre and Nicpce on the odo hand, 
and Talbot ou the other, should without concert with 
each other have employed a eimilar GODsitive agenti 
though ill A totally distinct direction. Dagnene formed 
a Burfaco seuBitive to light by exposing a silver plata 
or silvered surface to the fuinee of iodine. TalboC 
effucted hia purpose by cohering a sheet of 
with iodide of silver, rendered sensitive with a aolntica 
of nitrate of silver, acetic acid, and gallic aoid. 
each ease the impression after espositre to the 
in the camera obscura was invisible, and not ( 
conld be seen of any alteration ou the surface c£ 
plate or the paper. The latent image, as it is termedj 
had to be rendered visible by subsequent treatment 
Here a considerable divergence takes pla<!e. In thffl 
case of Daguerre the latent image is brought onS 
by oiposing tho plate to the fnraos of mercury, thf 
vapour attaching itself only to those portions of th^ 
plate which have been subjected to the influence d 
light. The action is of an analogous character to whal 
takes place when a letter or drawing is traced on m 
ordinary looking-glass with a piece of French chalk 
and the surface rubbed apparently clean. If this ' 
breathed upon, the vapour condenses only on the i 
touched portion of the glass, and the traced figures 

visible. Such is tho action of tho 
npoor on Daguorre's plate. 
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la the case of Talbot'e exposed sensitivo paper, a 
totally different process is adopted for rendering the 
unprefised imago visible. The enrface is washed with a 
solution of gallic acid, acetic acid, and nitrate of silver, 
when the image gradually leveals itself by darkening the 
paper wherever light has fallen, the darkening being in 
proportion to the amount of light in the image to which 
it has been subjected in the esposwo in the camera. 
Here must be noted the difiorence between the two 
results. In the Daguerreotype we have the simple image 
ehown by the white deposit of the fine globules of 
mercury, contrasted with the shadows shown by the 
plain polished silver surface, whilst in the case of the 
Talbot-type we get the image in a reversed condition ; 
wherever the lights of the object have fallen, the paper 
is blackened, and whilst the darker portions esercisiug 
no influence on the sensitive sur&ce are represented 
by the white or anchanged portions of the paper, we 
thus get what is termed " a negative," This at first 
sight might seem to be a disadvantage, but in reality 
it is a great advantage, and at onco gave an admitted 
superiority, for many purposes, over the Daguerreo- 
type, inasmuch aa it enabled an unlimited multiplica- 
tion of the true, or, aa it is termed, the "positive" 
image to be effected in true gradations of force and 
shadows, and this by a very simple process. It was 
only needful to place the paper " negative " obtained as 
above, but rendered translucent by being waxed, over 
a piece of sensitive paper, pressing the two together 
under a sheet of glues, and exposing it in such a manner 
^^^^ the light passing through the negative fell on 
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tlie BcnBitivo paper, fonrdng an impression or image 
in reTcracd and therefore true lights aud Ghadowa. 
Here, howoTcr, two points natnrftlly arise requiring 
further explanation ; for it will bo asked how I 
Dagncrreotype, still sensitivo to light, conld be pre 
Bervod from dcBtruction, or the seaBitive paper < 
Talbot be subjeeted to its vEirioue mampnluticms, c 
be used for the multipLicBitioa of positive copiesfl 
The manipnlatione neceesBry for the production of Q 
image on the Dagnerreotypo plate and the Talbot-type 
paper negative were carried on in the feeblest possible 
of lights, but it was soon found that these sensitiTe 
surfaces were not affected by a yellow or a red ligbfcJ 
and henceforward the operations conld be readily o 
duoted in rooms or boses with a window of yellov 
ruby gla^s. Assuming, however, all these to hayfl 
been duly effected, there wels then the second difficnltj 
that of getting rid of the sensitiveness of the plate a 
paper without injuring the image, so as to enable it li 
be shown in daylight without destruction ; o 
case of the Talbot-type negative, to admit of its use foX 
the multiplication of positive copies. This puzzled 
those who had attempted photography in the earlier 
days, and in fact had stopped all progrosa. Various 
means had been adopted, such as washing the papers*— 
to get rid of the sensitive chemicBls, bnt this pro 
ineffectual; solutions of ammonia, common salt, brom 
of potassium, and a variety of other materials, i 
subsequently tried, with more or less efficiency; but in 
was not until the discovery by Sir John Herschel t! 
hyposulphite of soda would convert the unaffecte 
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BilTer saltB into eolnble matters, which could readily 
be washed away, tbat a satisfactory result was obtained. 
The Dagacrreotype plate and the paper negatiTe 
or positive, as the case may be, were plnced in a 
tolerably strong solution of the hyposulphite of soda, 
and afterwards weU washed and dried. They thus 
became no longer sensitive, and oould be exposed to 
the light with impimity. 

The multiplication of positives fi'om the negative is 
technically termed "printing," and the " prints " are 
taken on a sensitive paper of a simpler character than 
tbat described as above for use in the camera ; the 
print appears at once on it, and not as a latent image. 
requiring development as tho negative did. A sheet of 
paper is floated, with its surface downwards, on a weat 
Bolution of common salt, chloride of ammonia, barium, 
or other chloride, and then hung up to dry ; when dry, 
this is similarly floated on a somewhat strong solution 
of nitrate of silver, and thus, by chemical reaction, a . 
Borface of clilorido of silver is formed on the pajier. ThiR 
chloride blackens when exposed to light, and thus when 
exposed under the negative, as referred to above, tho 
positive image, in tones aiid gradations of black and 
white proportionate to tho action of the light modified 
througb the varying densities of the negative image, 
is obtained. Various means have been tried to give 
a smooth surface to the paper, so as to get greater 
perfection in the delicate details of the negative, and 
this has boon accomplished by giving the paper a 
eorfaco of albumen, obtained by floating it on a more 
or 1ms dilate solntion of albumen, with which is 
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mued any of tlie cUcxides kImtb nan 
to the toDcy of the klbnmeiuHx or fhtt 
operator. 

Wlien, hovevcr, prints thns obtuned, whether cm the 
pUin or «lbameaized paper, were placed in the bjpo- 
anlpbito soIatioQ u above tx fixing, the image took 
a rod or foxy tono, hj no me«n9 agreeable to the arttstta , 
eye. It waa found, however, that if prints were saV 
joctod to an old and long-osed hyposDlpbite bath, 
uheiuit^ reaction took place, which brought about 
agreeable tone varying from brown to black, and thi 
fur Bomo time pictures were " toned," as it is termed. 
This procesB, howeyer, proved deceptive, as prints thns 
toned wore fuond to be liable to fade, and another 
method of toning had to be resorted to, which etSl 
maintains its place to the present day. 

The silver print is, previous to immersion in thftj 
hyposulphite bath, placed in a weak tdkoliue solution of 
ulilorido of gold, when fay a substitntire action the gold 
takes the place of the silver in the print, and the image, 
thus formed of finely divided particles of gold, asemnes 
a Tnricty of tones at the will of the operator, &om a 
sepia brown to a dark purple or rich black ; the 
operation of the hyposulphite bath leaves these in th^' 
integrity, and thero is thus obtained a monochrome 
imago in n suitable tint according to the fancy of the 
operator. These, after undergoing a thorough washing 
to get rid of the hyposulphite compounds, may he 
ooniiidered as fairly permanent ; but there are so nu 
little oircumstoncofi and conditions connected with 
purity of Iho paper on which the prints ore taken t 
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the oare in washing, to soy nothing of the atmosphere 
in wbicb thoy are kept, that practically & laigo number 
of conmiorcial photographs are fomid to fade and lose 
their brilliancy. Nevertheless, well-prepared photo- 
graphe, on suitable paper thoroughly washed and kept 
in a dry atmosphere, may be considered permanent, or 
ftt least as permanent as a water-colour drawing. 

The Daguerreotype, however, held its own for 
portraiture, iuBSmuch as a few acconda sufSced to 
impress the image on the plate, the Talhot-type requir- 
ing an exposure too long for the sitter to remain in one 
attitnde. For landscape work, where the above objection 
did not apply, the latter soon became largely employed. 
Its manipulation was leas complicated, its results were 
more agi'ocable to the eye, and its power of multiplica- 
tion of copies were all in its favour. It is true that 
under somo very special conditions of light and other 
fiirourable circumstances, portraits could bo taken by 
it, and a scries of such was shown with landscapes in 
the Great Exhibition of 1851. In spite of the greatest 
possible care in the selection of paper, and waxing it to 
produce trousparency in the negative for printing, there 
still would remain a certain woolliness arising irom the 
grain of the paper, which imprinted itself on the posi- 
tives, and efforts wero continually being made to gut 
some other substance, which should serve as the founda- 
tion for tho negative and bo at once transparent and 
BtructurclosB. A film of albimien spread on glass was 
tried and duly mado sensitive oa the same principle as 
the paper, and produced very excellent results, bat tho 
was slow and somewhat uncertain. 
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Id 1851 the great revolution in the metliod of prO' 
cednre took place. Archer published the collodion 
process, which has made photography what it is. Archer 

took collodion ae the haeis of his work. It is tme that 
Lo Gray in France had Biiggeeted this, with many 
other materials, as fitting for photographic work, and 
had, it is believed, actually produced pictures with it; 
but BO little faith had ho in its value, that he aotnally 
proclaimed, in his pnblished treatise on hie "wai- 
papor" process, that in his opinion "the future of 
photography lay in the paper processes." "Whether 
Archer was or was not acquainted with Le Gray' 
suggestion does not appear ; at all events 
first to give to the public (for he took out no pal 
a perfectly complete and practical collodion, 
which, with very slight modiflcntious, remains 
at the present day. Schunbein hod just discorf 
gunootton, and it had been found that certain deeori] 
tioDS of guncotton were soluble in a mixture of et 
and alcohol, and the solution was already 
for surgical purposes for producing a film or arfi- 
ficial skin to exclude the air from cuts and woundB. 
If this solution were poured over a glass plate, the 
epiiits rapidly evaporated, leaving a thin transparent 
etructureless film upon it, scarcely differing from 
gloss itself. Here was the very thing to hand, 
needed only to be rendered sensitive to light. 
accomplished bis objects thus. He introduced into tha^ 
collodion a solution of iodide of potassium, and having 
poured the mixture over the glass, allowed the spirits 
partially to evaporate, and before the film wiu q^iiito< 
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Atj or eot, he pluDgod it into b. bath of nitrate of eilver 
solntioa ; a cbemicol renction was at once BGt up, iodide 
of silver took the place of iodide of potasaium in 
tho film, and a sensitive plate was the result. On 
withdrawal from the bath, the plate, still wet, was ox- 
poBcd in the camera to the action of the image from the 
lens. On removal from the camera, the latent image 
(for fta in the other processos no change was visible) 
was developed by pouring over it a aoltitioa of pyro- 
gaUic acid in lieu of tfao gallic acid, mixed with acetic 
Bcid, then fisod in the hyposulphite solution and well 
washed. A brilliant image on a glass-like sabstaDco 
supported on a plate of glass was thus obtained, and 
with a rapidity of exposure that at once rivalled the 
Dagaerreotype, and, with the power of multiplication 
of copies, it soon took its place as the process for por- 
traiture. Subsequently the introduction of a bromide 
in conjunction with the iodides, combined with the use 
of protoEulphute of iron as a developing agent instead 
of pyrogallic acid, has been generally adopted, and by 
this moans a greater rapidity of exposure boa been 
gained, combined with a greater delicacy of gradation 

Owing, however, to the process involving detaUa of 
manipulation not readily available out of the studio, 
for the plates must be dealt with in a wet condition 
(euid this required the aid of tents and the heavy im- 
pedimenta of shoots of glaea and chemicals),^ paper still 
maintained its ascendency for out-of-door or landscape 
work. Sheets of prepared paper conJd readily be 
taken into the field, and with very simple and light 
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■,eB could be plnccd in tho camera, exposed, 
carried away, tho process for bringing out the latent 
agent being deferred till reaching home, vhen 
developing could be done at leisure. Many modifica- 
tioDs of Fox Talbot's paper procees were devised, bot 
that which ultimately took the lead was the wax-paper 
process of Le Gray, alluded to before. In this the 
paper underwent a waxing process in the first instance, 
was then iodized by immersing it in a solution prin- 
cipally composed of iodide of potasfiiam in whey, then 
made sensitive by treating it with aceto-nitrate of 
silver, and dried. The development was effected by 
plunging the exposed sheet into a saturated solntioii of 
gallic acid, to which, from time to time, as needed, a 
few drops of aoeto-uitrate of silver were introdoced. 
This was a very simple and sure process, giving ex- 
cellent residts, aud was much in vogue. Ultimately, 
however, the collodion process boa superseded paper, 
both for portraiture aud landscape work. Tents and 
neat arrangementij of convcnieut and of moderate weight 
have been introduced for working the collodion pro- 
cess in the field, aud paper negatives have all but 
disap^iearod from the photographer's outfit. It is true 
that lately an attempt has been made to revive its use, 
and with some effect, and there is much to be said in 
its &Toar. 

To get rid of the fatigue of carrying about the 
tent and other troublesome adjuncts so neceasary i<a. 
working the " wet " jirocoas — however light and i 
venient they may have been made — has engaged 
attention of numerous workers in photography, and 
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production of a "dry" collodion plate wticb alioiild 
ftdmit of exposure in the fiold and the dcvolopmont at 
homo at one's leisure, has been ever a desideiatum. 
An infinite number of plans hi^ been devised, and 
the attainment of a " dry plate," which ehould meet the 
requirements of easy preparation, rapidity of eipoBure, 
combined with the quality of keeping for a lengthened 
period in good condition, and excellence of results, haB 
been auzioualy sought. 

If the collodion plate, after being made sensitive, be 
allowed to dry and be then exposed in the camera, even 
after again moistening the film with water, the develop- 
ment of the latent image is rarely satisfactory; and 
early attempts were made, and with considerable suc- 
cess, to keep the plate moist, by flowing over it, as it 
came from the nitrate of silver bath, some preparation 
which should prevent its drying for Bome time at least. 
Excellent results were thus obtained ; but these procesaes 
are now superseded by the preparation of " dry " plates, 
which will keep for any reasonable length of time. 
The principle adopted has been to prepare the plate 
as for the wet collodion process, then wash it in several 
changes of water, and pour over what is usually knows 
as the " preserrative," but now more scientifically 
termed the " organifier," and set it up to dry. These 
preservatives consist of a great variety of substances ; 
tannin, morphia, albumen, gelatine, gum, sugar, gallic 
acid, &c., either singly or in combination, have all had 
their advocates, and have, in sHllod hands, turned out 
more or less excellent results. 

Jt would be tedious to go through all the plans that 
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luive been adopted to eecnre BnccesB. Their name is 
togion. Probably that known as the Taupeaot or 
collodio-albumoii process, being a combination of the 
collodion and albiunen processes, has been the faTonrite, 
in epito of the lengthened and tedions details of pie* 
paration. Btill, when once made, the plates would ke^ 
an indefinite length of time, allowed a large margin in 
the time of exposure, wore certain in their result^ 
and, under the hand of a skilled devoloper, were tit. 
the finest quality, bearing comparison with best wet 
collodion plates. The great drawback, however, to 
all dry plates was the time taken up in their pr»- 
paration, and efibrts have of late been directed ta 
obviate this objection and simplify the preparation, anl.' 
if possible reduce the operation to the pouring over tho 
plate a material which should need no washing oe 
addition of a preservative, anil, when dry, should be at 
once reody for the camera. The first step in this 
direction was the preparation of a sensitive collodioi^ 
thus getting rid of the necessity for the nitrate bath. 
It was an obvions suggestion, to add to the ordinarily 
prepared collodion a solution in alcohol of nitrate of 
silver, in the proper equivalent proportions, when tho 
iodide of silver would be formed, and by the glutinonB 
action of the collodion it would he held suspended in 
it, at all events for a conaidorablo time. All that would 
then be needed would be to wash the plate, and add llie 
preservative or organifier. Practically, however, diffi- 
culties arose, ond it was not until a bromide was enb- 
stituted for, or comhincd with the iodide, that snccess 
even thus far was attained, though there still remained. 



PBOTOQEAPIIT. 137 

to be got rid of the aubaGqnent washing of the film, and 
the application to it of the preservative. The bromide 
of eilver in an. exquiaitely finely divided state was hold 
in suspension in the coUodion, and the mixture par- 
took of the nature of an " emalsion," by which name 
the process is known. To secure a satisfactory result, 
it was found necessary to add to the mixture in small 
quantities either aqaa rogia, a mineral acid, or a 
chloride, whilst nitrate of uranium was nsed succeBS- 
fitlly by one gentleman in the preparation of his plates. 
It was then further suggested, that if the emulsion thus 
formed could ho washed, so to speak, and have the 
preservative added to it before it was poured oq the 
glass plate, the necessity for subsequent washing and 
addition of the preservative could be got rid of. This 
has been accomplished, and we have now a completely 
prepared emulsion, which will keep an indefinite length 
of time, and which, poured over the glass plate and 
allowed to dry, presents us at once with the needful 
sensitive surface ready for exposure in tho camera. 
The mode by which tMs result is obtained is extremely 
ingenious, and at the same time simple. The bromide 
of silver emulsion is poured into a fiat diah, so aa to 
form a moderately thick sheet, and the spirits are 
allowed to evaporate till the sheet is thoroughly set, 
not quite dry, but in a semi-solid state. It is then 
out into small pieces, the preservative poured over 
it, and the whole well washed and allowed to dry 
thoroughly. This is then redissolvod in a mixture of 
equal ports of ether and alcohol, and the emulsion thus 
produced fulfils all the necessary conditions for tho 
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production of the Arj pl&te withoat fdrtlier 
Sncb ore Uie broad featiires of the prooeaa, but 
Kre nameroQB minor dctailB whicb. bave to be 
to, and vrbich are tbe reeult of the researches and 
ezporimeDts of many euterpriging photographers and 
men of eoience, nmongat whom nmy be aajacd Meeank 
Bolton, Sayce, M. Carey Lea, Qongh, StiUmau, Cot 
Stuart Wortley, nnd Mawdesley. To apportit 
merit amongBt these would be & very difBcnlt and 
invidions toGb. Suffice it to eny, that to them is, in 
the mftiD, due tbe complete and perfect condititm at 
which dry-plftte photography has now arrived. 

Before quitting this portion of the subject, there 
another material step in tbe progress of diy-plate 
photography which claims notice, and this is the intio- 
duotion of the alkaline developer, with which tbe name 
of Major Eussell \a honourably asBociated. Hitherto 
we have seen that the developer always contained 
add, acetic, citric, and such like, but Major Busaell 
tanght photographers the important improvement (^ 
omitting the acid and substituting for it an alkali, 
such as ammonia, &c., especially where tbe bromide 
was esed in lieu of the iodide in tbe collodion. Tbis 
powerful developer has shortened exposure conBider- 
ably, and bos placed in the bands of tbe dry-plate 
photographer a new power. 

Dry-ploto photography, whether prepared by the 
emulsion process or otherwise, has now taken its settled 
place in the bands of the operator, espeoially for land- 
scape work, and its results will bear safe comparison 
with tbe wet-plate work. Each has its special advan- 
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togdB, and clrcuiDBtances as well as the &ncy of tbe 
operator determine its use. 

There ia another emulsion process which of lato has 
come into use. In this, the vehicle for holding the 
bromide of silver in suBponsioii is gelatine, in the place 
of collodion. The proceaa is remarkable for its os- 
treme rapidity and the beauty of its results, as well as 
for its simplicity. The great objection to its use was 
that the mistnre, especially in warm woatbor, decom- 
posed rapidly, so that it was necessary to prepare no 
more at a time than was needed for the moment. 
Mr. Kennett, however, has overcome this by drying 
the emulaiou and cutting it into small shreds, and in 
this condition it may be storod in packages, away from 
light, for practically an indefinite period. AH that 
ia needed, is to soak in hot water sufficient for the 
pnrpoBe in hand, and coat the plate with it. The 
development is conducted in the usual way with the 
alkaline developer. 

Such arc the processes in general use dependent on 
the nse of the salts of silver, but photography has of 
lato pushed its applications in other directions, and 
has for this purpose sought the aid of other chemical 
materials than silver salts. Some years since, Mimgo 
Ponton discovered that paper which had been dipped 
in a solution of bichromate of potash and dried, was 
sensitive to the action of light, and subsequent inves- 
tigations showed that this was due to the size or gela- 
tine in the paper, and that a mixture of bichromate of 
potash and gelatine spread upon paper or gla^s, or a 

it of such material, was so affected by light as to 
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become insoluble. This property, thoagh it renudned 
imiitilized for some time, bag now beea largely bronght 
into play, and forms tbe basis of innumerable patents^ 
BUch aa carbon or pigment printing, smidry engrav- 
ing proceeacs, photo-litbograpbic processes, printittg, 
enamelling, and otber roprgductive and copying'' 



Allusion bas been made to tbe uncertainty, in regard 
to tbe permanenoe, of pbotograpba printed with the 
silver soJts, and many attempts were made to produce 
pbotograpba in otber materiats wbicb ahould be lasting,, 
Some of tbe earliest attempts in this direction consisted 
in toking advantage of the fact, that if paper covered 
witb a iilm of biebiumnted gelatine be exposed to ligU 
under a negative, and finely powdered carbon or other 
material be bruebed over it, tbe powder will odhen 
to tbOEO parts which have not been acted upon by 
tbe light, in proportion to tbe amount of light whiobr 
has passed through the difleieut portions of the i 
tive, and an image was thus produced in permanent 
materials. Tbe results, however, were not such 
to lead to its general adoption, though latterly tho. 
"powder" process, as it is termed, with modified details^: 
bus been employed for tbe production of pictures on 
paper as well as of vitrified pictures in enamel, the 
powder used in tbe latter case being such as could be 
burnt in on suitable porcelain plaques. 

Printing in carbon, or in any coloured pigment, haa 
now become au accomplished fact, and is thus per- 
formed. A tissue, as it is tormed, is formed by ooating 
r with a solntiou composed of gelatin^i 
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gum, sugar, or treacle, or some eucli materials, with 
wliich lampLIflck or some otter coloured pigment is 
incorporated ; and thiR, when dry, is made sensitive 
by immersing it in r Boliition of bichroaiftt* of potash 
and dried. Exposed to light under a Degative, the 
parts acted upon by the light become more or less in- 
Bolnble, to a depth proportionate to the amount of light 
which has passed throngh the varying densities of tha 
negative. It is obvious, that if we can now subject the 
under or opposite side of this film to the action of warm 
water, tbo soluble portions may he washed away, 
leaving a film of varying thicknesses, and therefore 
varying depth of tone, forming the picture. This 
operation of washing away from the back, which at 
first sight seems almost impossible, and which for a 
long time was a puzzle, is by a very ingenious and 
simple process readily accomplished. The tisane, after 
expoanre under the negative, is wetted and brought 
into close contact by pressure, f^e downwards, on to 
a piece of gelatinized paper, already rendered insoluble 
by mixture with chrome or other alum. To this it 
adheres strongly ; the whole is then dipped in warm 
water, when, after a few minutes, the soluble parts of 
the tissue give way, and the paper foundation on which 
the tissue was originally formed readily strips off. By 
continuing the action of the warm water, all that is 
soluble is thus washed away from the back, and the 
picture gradually develops, remaining firmly attached 
to its new support. It is then dipped in a sobition of 
alum, which at once converts the gelatine picture into 
Hthery ineolable material. It is obvious that the 
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pictnre thus formed is revereed right for left ; and in 
order to gut a Bntisioctory reBnlt by this prooeSB of 
tnuiBfor," as it ia termed, a " reTereed " iiegit- 
tive iiiuet bo used. By a, process, however, of " donble 
trauflfer," ttiis difBcnlty is avoided, and the picture 
obtained in its correct aspect. The method of pro* 
oednre is tbae : The impressed tisane is wetted and 
laid fnee downwards on a zinc or porcelain plate pre- 
viously wotted, then pressed firmly, so aa to squeeze 
oat all the water, when the tissne will adliere with 
eiifGcient foroo to admit of its being soakod in worm 
wotor and tho imago doTclopod, as in the foregoing 
cose, but in this case on the zinc or porcelain plate as 
a temporary support, in a reverse aspect, instead of 
on tho paper as its final support. After dipping the 
plate in the alum Holution and allowing the picture tO' 
dry, it is again wetted, and a paper, rendered adhesiTa< 
by means of gehitiue, eimilar to that UBed in the single 
transfer process, is Brought into close contact with the 
imago on tho plale, and sot up to dry. As soon ns dry, 
tho odliosivo paper may be sti-ipped off with the image 
adberiug to it, but here again revorsod so as to appeal 
in its proper oxpoct. 

Such aro the main features of carbon or pigment 
printing, now brought to great perfection, end readily 
workable. It will probably become, in fact is alroadj 
becoming, a formidable rival to silver printing, if it 
do not nltimately supersede it. It is obvions that a 
great variety of colouring matters may be used for im- 
pregnating tiie gelatine film, and thus results in varying 
oolouTS and shades may be produced. Black or red 
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cli&l^ thus mode nse of, enablcB veritable facsiiniles 
of drawings in these mftteriala to be reproiiucod, Tte 
charming sketches and drawings hj old masters hove 
thus been placed at the diepoeal of the public at a 
cheap rate, and by such a multiplication the works of 
our greatest masters bare been brought within the 
reach of numbers who otherwise were debarred iiam 
their sight. 

All theso processes, however, involve the necessity 
for exposure to light for every copy produced ; and 
thus where lai^ quantities have to bo provided, say 
for book illustration, for instance, it is extremely 
important, in a commeTciol point of view, to get some 
process by which, when once the negative has been 
produced, the multiplication of copies may take place, 
entirely independent of light. Fox Talbot very early 
sought to produce from a negative an engraved or 
etched copper or steel plate, from which impressions 
could be taken in tho usual way in the press. He 
covered a steel plato with a thin £lm of bichrnmated 
gelatine, and expossd it under a negative. He then 
dusted the film with very finely-powderal rosin, and 
applied beat sufBciest to just melt the fine particles of 
rosin-dust, tho object being to form a grain. He then 
poured over tho film a solution of ohloride of platinum 
as etching fluid, which bit into the plate more or less 
deeply, in proportion to tho time it took to penetrate 
through tho film, which had become more or less 
absorbent, as the light had acted upon it through the 
It produced very promising results, and the 
1 has been improved and carried cut with moro 
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or lees enccces b^ otliore, bnt U does not appeu tS' 
oomjKite profitably vitb other later prooesses now ii 
HBO with tbe same object. 

Paul Pretsch, in n process lamieil photoga1yan<H 
graphy, used bichromated gelatine as the base of hil 
operations. He treated the golatiso film after exposius 
with water, when the parts acted on by light in a lessee 
or greater degree are more or less absorbed and bw^ 
in a greater or lesser degree. He thns got an image in 
relief or iutaglio, according as ho nsed a n 
a traDB]mrent positive. Taking a cast from this ill 
guttapercha, or other snitable moulding material, i 
was enabled by means of the electrotype to obtain ■ 
deposit in copper, either as copper plate or sor&c* 
block, for printing in the usual way. The i 
however, required a conBiderable amount of akillfld 
hand-work by the engraver, before satisfactory printl 
Oould be produced ; but when thus treated they n 
rematkobly fine, and perhaps have never 
passed in quality by any subsequent process. Latftfj 
tuventions, of a less costly and less tedions cbt 
— for it took weeks to prodace a plate^have entirely 
superseded it. 

Woodbury, from whom the Woodbury-type now s 
largely in use takes its name, took advantage of th 
biehromated gelatine film, and having developed th 
image upon it by washing away the more or lei 
soluble portions, obtained a film in which the i 

a the form of varying thickneeees, in Hk& 
raannor as tskes place in carbon printing. Having 
got a film of this character, he proceeds to take b 
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3 Qopy of it in metn], by means of an Austrian 
xSTention brought out somo years since, colled " Nature 
Aviting," i.e. he places the film on a hard plate of 
Steel, covers it with a plate of type metal, and subjects 
Hba whole to enormous pressure under the action of 
U hydraulic press. The gelatine film imbods itself 
in the type-metal plate, which, when taken out, is on 
■bsolute facsimile in reverse of the gelatine film. 
However strange it may appear, yet it is novortheloes 
the fact, that the film suutains little or no injury, and 
may be used many times over. Having obtained this 
type-metal plate, it is not, however, suitable for inking 
and printing in the usual way as a copper plate, for any 
attempt to ink it in that maimer fails entirely, there 
being no grain or line to hold the ink. Mr. Woodbury 
was obliged to resort to another method for using his 
plate ; he takes a strong solution of gelatine, into 
which finely-powdered carbon or any coloured pigment 
has been introduced, pours a pool of it on the plate, 
then applies to it the paper to receive the impression, 
and brings down a flat pressure upon it, spreading tlie 
gelatine ink over the surface, and squeeiung out the 
superfluous gelatine at the edges. In a few minutes 
tke gelatine sets, and, on taking off the pressure, 
adheres to the paper, turning out as from a mould an 
absolute facsimile of the original gelatine film, repto- 
dncing every detail and grade of tone displayed in the 
original photograph ; in fact, a carbon print mecbani- 
oolly produced independently of light. After dipping M 

in a. solution of alum, these are practically indestructi- fl 
Me, at least, in the same sense as engraving ace., and H 
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they are ^rgely need at the present dnj for book illi 
tration, for which thoy are admirably adapted, by 
rapidity and cheapness with which they can be pi 
dnoed, and at all times of the year, whether the 
shines or not. 

An early method of Gngraving v&a adopted by 
use of bitumen of Judiea, advantage being taken of 
fact, that if a film of this spread on a metal plate 
exposed to light under a negative, the parts acted U] 
by the light become issolnhle, and then, by means of j 
enitable solvent, the parts unacted upon are wael 
There are a great variety of engraving proceaeea mt 
or lees in operation, and among these, judging especi 
&oin the results shown in the last Paris Intemationali 
Eshibition, that by M. Placet, is one of the mc 
beautiful, and at the same time simple. An ordiutt 
negative is varnished, so to speak, with bichromati 
gelatine, and exposed, gloss uppermost, to the ligl 
The image is then developed with hot water, and a CB 
in electrotype taken from the picture, which Btanda 
relief. He is said also to us? a film of liituneu 
Jndtea as the basis of his operation. One great olge 
in oil these engraving processes is to obtain & grain i 
the plate which shall retain the ink, and Placet us 
certain washes, the composition of which he did a 
disclose, which facilitated this in an eminent degrt 
When a film of gelatine acted on as above is dried, 
certain amount of grain is always more or leas deT 
loped, but there are voriouft ways in which this may 1 
obtained with a more vigorous action. Pretsch obtairn 

ly fnir'ng iodide of potiiBeiam with the gelatine. 
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a film of gelatine be treated with a liquid hnrmg a 
fawining property, the surface, by the oontrftctiou which 
takes place, becomes covered with a grain, and this 
property has been taken advantage of for engraving 
purposes. Woodbury, however, produces a plate from 
which Tery successful results are obtained, by miiing 
op in the gelatine relief of the Woodbnry-type, which 
has been previonaly described, a fine powder of a gritty 
character like emery flour. A metal plate obtained 
by pressnre ^om this relief has necessaiily a grain, 
which is foand especially suitable for the retention of 
the ink, and very fine rosnits are thus obtained. This 
process is now largely worked in Paris, and the reBuIts 
are of a very agreeable and artistic character. 

The compoTind of the bichromate with gelatine, 
albumen, and sucL-like bodies, lias been further brought 
into play in a variety of ways as e. photographic ugent 
ID the reproductive arts, and successful as it is in 
producing a quasi-engraved plate, it is capable, when 
need as a printing surface itself, or as an adjunct to 
the lithographic Gtune or zinc plate, of faithfully 
reproducing every line and letter of the original ; 
and besides, can be eo used as to produce a matrix 
whence a stereotype block in relief, suitable for em- 
ployment with the tyjie in an ordinary printing press, 
mn be obtained. 

It will be remembered in speaking of the effect of 
light on the bichromated gelatine, that wherever it 
fell, and in proiwrtion to its varying intensity, the 
film became more or less alieorbent of water, and in an 
& degree capable of taking up a greasy ink like 
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printing ink. From sacli a film so treated, in ftft 
ordinary printing preea, a very lai^e number of copies 
oau bo rapidlj atmck off, and very oxcellent facsimilei 
of the photograph in its varying grodatione of tcoie ure 
obtained. 

The photo-lithogTftphic process oonflists in coTerinj 
a shoot of pftper with a size, or aurface of gelatiu 
mixed with gum or albnmen, in which bichromate o 
potash has been dissolved. The sheet when dry i 
oicpoBod iiudor a negative, and treated with a thin coat 
ing of lithographio transfer ink. It is then placed i 
warm water, gabjocted to gentle friction with a 
or brnah, by which means the ink is removed &am tl 
parte nnacted upon by the light. The whites are tha 
left clean, tho ink adhering only to the blacks. Thi 
sheet, or " transfer," as it is termed, is laid down c 
the snrface of the stone, and sabjectod to strong \ 
sure, when a set-off takes place upon tho stone, whid 
is then ready for tho printer. The like process i 
applied to a zinc plate, trbence wo get photo-zinco 
graphy, as it is termed, a process which has '. 
largely used in tbo reproduction of maps and survey 
connected with tho Ocdnauco survoy of the kingdoia 
It has also been applied to the facsimilo icprodnctioi 
of Doomsday Book, as well as other scarco and 6li 
volumes. TheRO two processes are specially adapta 
to the reproduction of such works as the above, and tl 
ungravingB where tho effects of light and shade s 
due to the combination of linos and dots, but, nnlii 
the previously-d escribed process, aro incapable of t 
producing the shades and gradations of tone, > 
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^'washes," &a tlie Brtist would term them, of the photo- 
graph proper. 

Photo-typography is another extenBion of the photo- 
graphic art, of hirge and increasing importance. By 
letterpress, engravings, pen-and-ink draw- 
e readily, rapidly, and accurately reproduced 
in the form of a block suitable for printing with the 
type. There are a variety of methods by which thia 
desirable end may be obtained. A few hours will 
BoEBce for this purpose. The process may be called a 
modification of Pretsch'a awollcn golatine process. The 
gelatine should be clarified in the first instaiice, and then 
placed to soak in water, after which it is washed care- 
fully in ft muslin bag in cold water, to get rid of any 
matter soluble in cold water. It is then placed in a 
glazed saucepan and heat applied ; wheu molted, the 
albumen of nn egg is added, and the whole raised to 
boiling point, by which means the albumen ie coagulated, 
taking with it any impurities which may happen to be 
in the gelatine. Gelatine thus prepared has added to it 
bichromate of potash, to such an amount as not to 
interfere with the transparency of the gelatine, or 
crystallize out on. cooling. A plate of glass duly 
levelled is then coated uniformly with it, and after 
drying is exposed under a negative, say for a quarter 
of an hour, in a moderate light. The plate is then 
placed in a flat vessel of cold water, when those 
portions of the film protected from the light, and 
representing the whites of the original printed matter, 
swell or rise in relief to such an estant, as to leave the 
3008 completely Buiik, 1£ e. ca&'i. >:& 'Ctfi% ^%-is. 
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obtuned, it would represent t)ie lines of the o 
in A raised condition, or ridge. The metallic ca6t C 
block nmj be procured by electrotyping, after givin 
Ibe gelatine a conducting surface in the nenal i 
either by plnmbago or bronze powder, or precipitatiii 
a thin film of eilver on it hy means of a wash of nitr« 
of silver, followed by a treatment of pjrogallic acid, * 
by subjecting it to the reducing action of phoephoni 
A surface may also bo obtained by first hardening fl 
gelatine film, and taking a cast in plaster of Pari 
&om which a eecond cast is taken, to form the moul 
in which the stereotype metal may be caat direct. 

Tbe principle of the camera obscura is so we! 
known, that it is needless hero to say more, than tlq 
the image of any oxtorual object is by means of a IsK 
thrown upon the sensitive plate. The details of & 
construction for the varied purposes of jtortraitun 
landscape work, copying, enlarging or diminishiQ 
work, and such like, must be sought for i 
treatises. It la obvious that if instead of the camOE 
lens, the object-glass of the telescope be employe) 
images of the heavenly bodies ctui be obtained, am 
astronomical phenomena be recorded. The microscop 
again thus records its work. Those who are acquainto 
with optics, will readily imderstand how enlarge 
images may be produced from small negatives, and ci 
versa. The production of minute images can al 
easily bo secured, which, whoa viewed through 
microscope, or cast on a screen by means of on enlaru 
ing lantern, become visible in all their minute detatlri 
This system was estensively made use of during t 
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fliega of Paris. A bulky mass of coireBpondence was 
thus enaLled to be pat in tbe smallest possible compass, 
on ligbt films of collodion, suitable for the pigeon 
poet, wbicli after its arrival at its destination was 
easily read under the microscope, or thrown in an OE- 
Wged form on a screen, when it was readily copied by 
olerhs employed for the purpose, and transmitted to its 
destination. 

To produce a photograph which Bhould render the 
subject in its natiu'al colours, has long been the dream 
of tho photographer and scientific man, and some foun- 
dation for it may be foiiud in the fact, that under 
certain conditions the prismatic spectrum has been re- 
produced on tho Daguerreotype plate, and also on 
8peeially-prei»ored paper, in coloora distinctly ap- 
proaching to thoso of the original. The image thus 
produced is however fleeting, and has not yet been 
satisfactorily fixed, and further, the colours themselves 
ore wanting in brilliancy and thorough truthfulness ; 
and the prospect of ultimate aucceas in this direction 
is not very hopeful. 

Monsieur Vidal has, however, been working in a 
totally different direction for obtaining a photograph 
in colours, and the specimens which I have had an 
opportunity of privately inspecting, show an amount 
of saccesB which could hardly have been anticipated. 
M. Yidal makes use of bichronmted gelatine films, 
coloured with the various pigments which ho re- 
quires for the subject in hand. Ho then takes as 
many negatives as there are tints in the subject, 
^^ud stops out in each sach portions as do not relate 
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■ Uta eolonr aad dada niaA 1 
Tbo ooloimd bichnMiaAed Oan tn 
their oorreapanding negfttma, aad Le I 
aeriea of oolonrcd filnu, whidi I7 an b 
of reguitrmtton he pata toget 
the nuuiner of chramo-Uthogr^)!!;, and t 
up n colonred repreeenlation of the obJM 
portrHil, I&iidHcajN.-, or otherwise. Sndi is t] 
OQ which he norks, aaA it is said that howi 
catc and intricate the detaiU may at first Ngbt w 
he htis SO perfected bis gjstcin, that the work can n 
be porformed on on extended scale for o 
poses. It ia further elated that the procesa Ji 
in combination with cbromo-lithogT^by, b 
DO details have been published. Hitherto 1 
moiiB have not been lironght into the market, bat it i 
expect«d that snch will be very ehurtly the < 
M. Vidal has orgBnized an establifihmeut on 
tunBivo scale in Purls, where he confidently expects ta 
iMime hiH works in large nnmbers and at a 
able price. The specimens which I have seen an 
of a very remarkable character, and the purfectioa ti 
wluch the process has arrived could hardly have b 
anticipated. Beautiful, however, as the results ar^ 
tho process seems more adapted to Uio prodaction 
iUastratiuuB for trade lists and show cants than fat 
portmituro, landscape, or works of a high t 
character, liy the use of gold, silver or bronaft 
powder AH his pigment for the bicbromatod film , be 
obtains a truthful reproduction of trinkets or gold an^ 
•ilTor flute. 
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The foregoing article must be taken simply as a 
sketch of the general bearing of photography in the 
Mi», for it is not within the scope of this work to give 
a treatise on photography. Those who desire to prac- 
tise the art, must seek for details in the special works 
on the subject. 
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Bt GtyonoE C. T, Babti-ev. 

In ordinary commercial transactions, we are so acooa- 
tomed to fix our attention on thoee articlee, whoee oM 
is principally' confined to poreons of udalt age, wheHiar 
by adding to their comfort, or for their necessaiy dai^; 

requirements, that ve are apt to lose eight of ths bol 
that children too hare their wants, which are onlytt 
be supplied by thoee little trifles that we call To^ 
and to ignore the extent to whioh their manufitctiiFe i| 
England ia carried on. 

If we reflect for a moment, however, we cannot &fi 
to be convinced, not only that the toy trade ia oai 
whoso eiisteiice is an absolote necessity, but that itt 
proportions must be very large. That anch is tb 
case, maybe gathGrod &om the fact that there ore pea 
sons engaged in it, in every town, and in almost ever; 
village in England, It may be broadly stated thai 
almost all of us, whether children or adnlts, reqniw 
playthings in some shape or other ; bnt even taking a 
more limited view of the matter, we may. safely ass 
that not very far short of half the population ii 
age to enjoy them. 

I do cot propose to enter into the consideration 4 
the philosophy of ploy, or to dilate on the many ia 
portant uses to whicli toys maj to a^iJii-ii^ftVeaEt fetsn 
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a physical or aa educational point of view. This 
would be foreign to my purpose, which is to exhibit 
their commereial side, and the mode of their manu- 
fiicture. Though this manufactoro iB of considerable 
extent in England, it is very far from being the only 
source from which our toy market derives its supply. 
The English productions are almoat entirely confined 
to a few special typos of gooda, which cannot be 
equalled by any other country, and are preferred not 
only in this country, but also on the Continent, to 
which they are largely eiported. 

Germany, Switzerland, and France are the great 
Btorehouses of toye. In these countries, lubeur is 
oomparatirely cheap, and the material^ soft wood — of 
whioh ao many Brticles aro made, is also plentiful, and 
very readily procured. Each country produces special 
descriptions of gooda, which find ready sola in the 
English market. The wooden animals, N'oali's arks, 
<3<i^i '^''aggons, &c., are toys with which everyone is 
fiuniliar. Many of the processes for the rapid mana&c- 
toie, and consequent cheapening of these articles, are 
most interesting, and show that skill, ingenuity, and 
intelligence hare been devoted in no small degree to 
their production. 

Zt may be interesting to briefly describe the method 
of making wooden animals, &c., in Saxony. Strange as 
it may seem, the turning lathe is the principal machine 
employed, and by its aid batches of perhaps a dozen 
and even more of the smaller descriptions, are pro- 
duced at a time. A ring of soft wood, varying in 
diameter ac<3ording to the size of the animal reiLuired, 
19 tamed by means of cutting tooVs, m aWo. ft."*;*.! feaS. 



i 



156 BZmSB MASUTACTUSISa UDUSTRlEa, 

Ihe obUibo of its netioH ia tLe ontline of the aiumil 
to be made, wlisther it be & horse, dog, camel, elephant 
or Uj other crektore. The ring is then cat ints 
^eees, each piec« being tn the rough, and aothing 
ronunfl bat the finishing, nhich is done by childrtSi 
Hot only are ■.nimalu made in this way, hat batdies 
wheels aad Tarions parts of many other toys, of whidi! 
a gre«t nnmber of one shape is repaired. 

Nothing of this sort has yet been attempted in ^ 
land, nor is it likely, if it were, that we ehonld be abls 
to compete with our Continental neighbonra — (it anjf 
rate for many years to come — first, on acconnt of tha 
high price of labour in Enghuid as compared witt 
that in Germany, Switzerland, 4c ; and, secondly, &tdi( 
the i&ct that the wood enitable for the purpose is 
grown here ; we should therefore be obliged to impoH 
it, and thns the cost ef the raw material would 
considerably enhanced. 

The toy for which this country ia chiefly celelaatej 
is tlie DoU. The English doll is well known in all 
parts of the world, and ia indeed the toy par excel 
which takes precedonoe nf all others. The doll i* 
made in many parts of Europe ; each country pro* 
ducing some distinctive cLaractur of its own, though 
nowhere ia the do!l to be compared to the was oi 
special of England. Fiitnco only has any pretei 
sione to Tie with na in this manufacture ; but tl 
heads of the French dolls are usually made of china^ 
and from their style, thoy do not altogether oom^ 
mend themselves as playthings to the children of this 
country. 
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Dolls are commonly classified by the trade according 
to the oharacter of the head. However the body may 
Tory as to shape and finish, the price is almost in- 
Tariably regulated by the character of the head. The 
best descriptions only of dolls arc furnished with re- 
gularly-formed hands and feet, and are made either of 

There are three sorts of English dolls in which wax 
is used in the mannfactnre of the head, namely, Wax, 
Composition, and Eag. 

Wax Dolls form the highest and most popular class, 
and are always regarded as essentially an English pro- 
dnotion. The was used is pure East Indian, simply 
ooloiired, A manufacturer may possibly employ some 
particular receipt of hia own by which he thinks to 
bring out better results, or he may add some lower- 
priced ingredient, but it is doubtful whether the pure 
East India wax is uot the cheapest, as it certainly is 
the best material for the purpose. Many other sorts 
of wax have been tried, but though several of them 
answer very well for a sliort time, the surface soon 
cracks, blisters, or behaves in some unsatisfactory 
manner. 

At a large doll-xnaking establishment, such as that 
of Mr. Edwards in the Waterloo Road, where thousands 
of dolls are &equeutly turned out in the course of a 
week, nearly the whole process takes place on the 
premises. In one of the rooms are several large 
Tessela for melting which stand in larger ones con- 
taining water, kept at boiling point by jets of gas. 

e wax is put into the formei, and i& kept melted by 
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IUte boiling water, without becoming bamt or injured. 
The colouring matter (chiefly ronge) is then stirred in, 
and any other ingredient nhich the technical know- 
ledge of the doll-iu&ker snggests. In this factory it 
is n<it aiicommon for a btmdred weight of was to be 
molted at one operation. 
The luillitw plaster moulds into which the 
poured are made in throe piocos, from carofull; pre- 

I pored models, which vary in form and feataTe accord' 

^^^^ ing to the Btyle of doll to be made. Those used for 

^^^H the more expensive ones, are really wonderfully well 

^^^P executed. Many of the faces are artistically 

If it being the special aim of the English makers to give 

the iaoes of their dolls a child-like expression, 

they know their cnatomerB to be very fastidiong on this 

point. The throe pieces of each plitster mould are 

well aoakod in water and tied together firmly, anS 

I when o certain number are ready, they are placed 

^^H in rowB, standing with the crown of the head down- 

^^^b words. The maker then fill^ a can with melted wax 

^^^P from one of the Tessela, and, blowing away any surface: 

^^^ impurity, carefully pours it into the moulds until they 

aro fall. In this way he fills perhaps a dozen, one 

after the other, the nnmber depending upon the size 

of the head reciuired. He then returns to the first one, 

and taking it curofully up, pours hack into his can aa 

much of the wai as remains fluid. This is repeated 

with the second and third, and so on with the rest. 

The greater part of the was is in this way recovered, 

but that which comes into immediate contact with the 

^^^ cold plaster mould has olre^ 
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wlten ilio mould is imtied, ttaA taken off, the lioUow 
wai doll's liGad. According to tlie time ivliich clapaee 
between the pouring the wai into the mould and the 
ponring it out again, bo will the head he thick or thin: 
the experiencs and skill of the roakei' who does nothing 
elee all day, of coitTse, enahling liiiD to detormine this 
with great nicoty. 

Though the heads are thus cast, a great deal remaina 
to be done before they are ready for the market. The 
eyeB have nest to he put in, and thia usually takes 
08 loDg as the casting, and indeed longer for tlie more 
espeuBiTo dolls. One man is altogether employed in 
putting in the eyes, which are of glaas, and made for 
the purpose. With a sharj) knife he first cuts away 
the wax for the sockets. In the case of lanallor and 
cheaper dolls, he then slightly warms the eyes over 
a gaa jet and puts them in their places. After properly 
adjusting them, he then pours a little melted was into 
the inside of the skull, some of which coming in con- 
tact with the cool glass sets, and beds them in. He 
then rapidly returns tho superfluous melted wax into 
his can. For the larger and more expensive dolls, 
however, a good deal more has to be done. Oiying to 
the thickness of the was, it would be impossible to 
make the oyes look natural in this way ; consequently 
after flsing thorn in, he runs some melted wax over 
the front of the eye and models the eyelids and eye- 
brovTB with his hand. This of course requires cod- 
idderable skill and long practice, and though the 
formation, when complete, may not be anatomically 
1 every detail, yet the fitces are modelled so 
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well, tliat tbcj look woodcrfully natnrol. In tbofl 
heads where the eyee are nmdo to opon and shut, t] 
procesB ie Bomewbat different. Both cyee are fixed < 
together with wire, mode into a sort of Bmall fork 
with two prongB, the end of each prong being inserted 
in the hole at the ba«k of the eye, and faetoned to- 
gether finuly with sealing-wnx. The whole of t 
apparatus, that ia the eyes and wire, ie dipped inti 
wax, ooloured to represent the ekin of the eye^ 
and ia then &ced into the head, a little plafiteF c 
Paris being rnn round it at the back. Jnat befon 
this plaster sets, the eyoe aro gently moved np anc 
down with a long wire attached to the end of tli 
handle of the fork. This keeps them free to mon 
when the plaster has firmly set. The was over tb 
eye ie then cut away, and the process is complete. 

The next processes are those of trimming, cleaniQ{ 
and beautifying. As the joints of the mould necei 
sarily show ridges of superflnous was, these have t 
bo scraped off, aad the whole surface has to be rabbee 
over with a flat-iron tool, which makes it ahine. 
however the marks of the tool remain viaible, th( 
Burfttoo ie brushed over with turpentine, by which al! 
inequalities and any dirt or duat are removed, and thi 
head is made smooth and aldning, though the com 
plesiou of the face is anything but pleasant, and altth 
gcthor different from that elegant testure which we «fB 
accustomed to see. This finish is given by a furthei 
severe brushing over the surface with violet powde^ 
the effect of which is really remarkable, and the 
head emerges from the hand of the artist with t 
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boftutifnl appearance, in which children eo much de- 
light. 

Nothing now remains but to tint the cheeks, and to 
paint the lips, nostrils, and eyebrows, nnless these htst 
are to bo furnished with real hair. The cheeks are 
tinted with rouge, and the lips and nostrils with paint, 
generally vermilion. It may be remarked, that the 
violet powder procosa is a meet important aid to their 
colouring, for it gives a sort of rough surface to the 
was, without which it would be almost impossible to 
get the colouring matter to stand. 

The head is now complete, as far as the waxwork is 
concerned, though a very important part remains to 
be done, namely, the putting on of the hair, without 
which no wax doll would be saleable. That this is 
a matter of serious consideration with the doll maker, 
may be readily understood, when it is known that the 
hail- is about the most costly part of the whole toy. 
In many, if not all of the beat dolls, the hair and its 
insertion costs as much as the rest of the head put 
together, for a doll would not be considered a gooii one, 
nnlesB it had the hair so put on, as to appear as much 
like natural hair as possible. This work is done by 
women. The head to be adorned is placed on a hlock, 
the operator holding lightly in her loft hand a bmidle 
of hair, which lias been carefully disentangled with a 
, comb made for the purpose, and drawn out into one 
uniform length. In the palm of her right hand, which 
ahe rests on the head, she has a sliort blunt knife, with 
which she lays the roots of the hair below its edge, and 
presBOB them abont a sixteenth of an inch into the wni. 
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qnicklj dtttwiiig owny her left baud wliicli liolde t 
biuidle. In thie way the few IinirB wliioh have be 
proBBod into tlie nox, remain in their place. She con 
tinues this mauceuvre Bome eight or tei 
then takes a eort of iron roller, and gently but £rral 
rubs it over the surface, and so closes the email g 
which she has made in the wax, with the knife, wl 
pressing in the hair. She then repeats the whole p 
cosa again and again, until the head is entirely o 

It will be observed that this is a somewhat lengtl) 
operation, though it varies of course with the numbf 
of haira which are put in at a time. In the best doU 
not more than one or two are so placed. By th 
means a much more natural appearance is givea to il 
head, but it necessarily takes a much longer time to d 
In the eummoQ doUs, tho hair is put on Id lookf 
and thus the wig is soon formed. Sometimes i 
dolls are made to represent persons, and are ei 
caricatures, or likenesses, if they can be called snail 
the hair is very carofnlly pnt in piece by piece, from i 
portrait which the workwoman has before her. 

The material is of two descriptions. The bla 
hair, which however is not so much used for dolls, | 
almost, if not entirely, human, and ia imported f 
abroad in largo quantities, while the light flaxen look! 
which are generally preferred, and which ore alma 
invariably placed on the common dolls, are of nu 
hair. This material ia spocially manufactured for tt 
purpose, and one house in London supplies nearly a 
the English, as well as the best French and C 

It is of a remarkably soft and silky textun 
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lad is sold in little bimdleB of different lengths. The 
mode of fixing it is similar to that just described as 
employed vrith real hair. Of couree the great advan- 
tage of hair being put on in this way, is that children 
ore enabled to comb and brnBh it, to jiart it, or to 
arrange it in any way tbey please. The best makers, 
each as Mr. Edwards, lavish a considerable quantity of 
hair ou the heads of their dolls, which ia so firmly 
fixed that they may be swung round violently by it 
without its giving way in the least degree. I have no 
hesitation in saying that dolls thus made, are about as 
good toys as can possibly be found. Children are 
neyer satisfied with playthings which are only to bo 
looked at, but require such as they are able to finger 
and to do something with. Flaying is not only gram- 
matically an active part of speech, but it is essentially 
an active operation, and often eipensivo toys fail al- 
together to please a child, from, this simple fact being 
forgotten. A girl will amuse herself for hours, with a 
doll whose hair she can comb and brush, whose face 
she can wash, and whoso clothes she can take ofi' and 
put on; but one which ia costly, and too beautiful to 
touch, lest it should bo spoiled, is a toy for which she 
will care little or notHng. 

Most of the wax dolls have wax arms and legs, 
which are made by pouring melted wax into plaster 
moulds, exactly lilce the beads. 

Dolls' eyes are now made almost entirely abroad. 

Some of the very beat, however, like the artificial 

lnunan eyes, arc made in England, and are necessarily 

^ eip enfiive. As eyes of this description are chiefly 
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need for model dolk for eilutntianfi, and for sncb-Uke 
porpoeee, the ntunbei so required is compnratiTely 
limited. Formerly, nearly all the eyes were tnade at 
BinningLam, but in these, as in all small glass goods, 
Uie Germans at« now able to dri*e ns altogether out of 
the market. Hmidreda of gross of these eyeg, assorted 
in sizes, and packed in large caeee, are imported into 
England annually ; and althoogh we are sorry 
the trade go out of the coontry, yet the doll 
mnst be now much more at his ease, inasmuch as he 
can always depend upon haring an unlimited 'qnanti^, 
directly he orders them. Formerly, this supply 
very precarious, and the eye makers were so dilatoiy, 
that the doll maker was oAen at a standstill for 
of this very essential item. 

The process for making glass eyes is very interesting. 
It is usnally carried on at night, and owing to its being 
Komesvfaat of a trade secret, it is with some difficulty 
that anyone is able to witness it. Each eye is separ- 
ratoly blowii, and as there ore three colonrs in the 
better sorts, and two even in the cheaper, it is sur- 
prising how they can be sold at so low a price as they 
are. The foreign eyes for the cheaper dolls may 
procured for a few shillings a gross, though a pair 
the best English doll's eyes cost a guinea. 

I now come to consider the aecond class or 

fwtition Dolls, Those are very much cheaper 

thuBu made entirely of wax, but ore stronger and 

utaiid cunsidorably more knocking about. The 

dilTiirtiliUK batwuou the two is, that the latter are of solid 

Whilp the furiiior are made of paper, with a wax 
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covering or coating The mode of making the com- 
pOBition heads is, however, altogether diflerent from 
that employed for the mimiifftcture of the whs ones, 

In the moulding process, a man takes a nnmber of 
pieces of papci fany coarse rough material will do for 
the piirpORo), and after well saturating them with paste 
and water, places them in layers so as to form a soft 
pulpy sheet, varying in thickness from a thirty-second 
to a sisteenth of an ineh, according to the size of the 
head which ho is about to make. He then takes the 
sheet and places it over a, mould of hard metal repre- 
senting half a head cut vertically behind the ear, and 
with a sort of pestlo, forces the wet pasteboard into 
every minute crevice of it. He places another similar 
piece on another mould corresponding to the other 
half of the head, and works it in the same way. When 
nearly dry, the two halves are removed from the 
moulds and pasted together, the portions when they 
are joined being covered with a piece of paper. The 
head thus far moulded into form, is as hard and almost 
OS tough as leather, and has very much the same 
appearance. 

In this state it reaches the doll-maker'e manufactory. 
Probably a large dealer will have hundreds, if not 
thousands, of these paper heads on his premises. 
Little care is taken of them, as they cannot spoil, and 
it does not matter how dirty they become, provided 
thoy are kept fairly dry. When it is proposed to 
complete them for the market, thoy are finished in the 
following manner. First of all, they receive a coating 
composed of size and whiting, and when, dry they 
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~ ue trashed over with a eolatioD of oil. tnnxmti&e. and ^| 

I 

:1 



ue trashed over with a eolation of oil, tnrpenti&e, and i 
other ingredientE, which takes off the dead white, and J 
pnts oD a yellow complexion, at the eame time giving! 
them a enrfaco which will retain the wax need foi ] 



At thig stage, the eyee have to he dealt witli. The 
workman cata ont the sockets for the eyes with re- 
markable accuracy and precieion. He then takes an 
eyeball from the elore, fixes it to the top of his right 
forefinger with a lump of paste, pats it np the inside 
of the head, and, abnoet in a twinkling, it itf L 
proper position, and coated with more paste, which 
is manipulated with his left hand from the ttoat ri, 
the &ce. 

The eye being completed, the face next receives 
rouge on the chocks, and nothing more is done till thd- 
paste ia dry. Then comes the waxing process, whioli. 
consists simply in dipping the head in a vessel of 
melted wax, and this is repeated, until the head has 
then all the appearance of solid wax. I ought to 
mention, that the workman, before giving the first dip, 
breathes on tho eyes ; the object being to moisten them 
sufficiently to prevent the wax adbering and giving him 
trouble to scrape it ofil The moisture from the breath 
condenses on the glass eye, so that when the workman 
cuts out the piece of wax, which of course covers the 
eye, like overy other part, it drops off at once, leaving 
the glass clean and bright, and not requiring any 
further touehing up. The wai is now scraped off 
from that part of tho bead which the hair will cover, 
with ft view to economize this material, so costly to the^ 
1 doll maker ; and the bead is -pasaeA. wei \o «.^»s^ \&' 
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manipnlfltecl with the violet powder, as before deacribed. 
The nest process is that of paintrng the eyebrows, 
lips, and nostrils, and of ranging the cheeks. 

The hair in theee compoeitiou dolls is pnt on quite 
differently, and is almost always compoaod of mohair, a 
certain quantity of which is allowed for each dozen 
heads, and is carefully measured out to the workwoman, 
who, sitting before a small gas stove — on the top of 
which some half-dozen curling irons are kept hot- 
proceeds to curl it. In order to secure the permanence 
of the Qurl, the ends of those irons have to he mode so 
hot that they cannot be touched without burning the 
fingers, but the operator dexterously twists the end of 
the mohair round them, and soon completes a dozen 
ringlets. These, varying in length according to the 
sized head for which they are required, are then taken 
by another woman, whose duty it is to fix them in their 
places, by cutting a deep groove completely through 
the akall, along the top of the head, where the parting 
is to be. She then pushes the uncurled ends of the 
ringlets one by one into this groove, at the etune time 
inserting a lump of paste with a little blunt knife ; she 
then fattens down the hair at the parting with a little 
more paste, and the head, adorned with a crop of 

:uriant flowing curls, is complete, and ready for the 
to be attached to it. 

The third class of doll is essentially English, and 
-b that known in the trade by the name of "Rag 
Doll." This is almost a misnomer, however, as will 
be seen from its manufacture. The rag doll consists 
of a wax hack, with a piece of linen stretched over the 
surface of the face, which gives ttio wks. a. ■^li'v^ wSv. 



1G8 BRITISH ilASUFACTCRH^G lyi'USTEIES. 



f 

^^^B Mid plotusaDt appcaraDco, and randers it loss liitblc- to 
^^H damage. The procces is aB fulluws : 
^^H A mould of tho faces is takon from a carved block, 

^^H tho molted wax poured into it, and the snpcrflnoua 
^^^1 wax jKiurcd out as before. Tlio cast thus produced 
^^H has all tbo appoBTance of a small n'a^i mask 
^^H checks are then rouged. Another mould, exactly lik» 
^^H the one in ivhich tlio wai was cast, is now taken by tha 
^^H workman, who places it on the table before him, with 
^^H t!te face downwards, and lays on the top of it a pieoa 
^^H of thin muslin. Ho then places tho wax mask on the 
^^r muslin, and gently presses it into tiie mould, with a 
riiuud rammer, and in this way tho wax uecesearily 
adheres so closely to the muslin, that it becomes a sort 
of skiD to UiQ mask. Tito whole process takes but a 

I few moments, and the face comes out complete. H 
may require, if it be a rag doll of the better class, 
further pointing ; but the colouring which has 
put on to tho wax is viaiblc through the mualin. 
As a rule, these rag faces, as they are called, ar» 
not furnished with the remaining part of the head, bat 
nro fastened to a sknll, which is part and parcel of the 
body of the doll, and, like it, made of calico and stuffed 
with sawdust. A cap is then dexterously placed 
the whole, leaving only the face visible. Some makera, 
however, complete the head entirely by two blocks 
cast both for back and front of tho head, by which 
excellent dolls are produced. They are, however, but 
little stronger than those made of the pure wax, and 
not nearly ao durable as the composition dolls that I 
^^_ have previously described. 
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I must now Bay a few words on the bodies of the 
tolls, which are mostly made of calico, stuffed with 
Jawduat, Some of the more costly ones are coveted 
Vith kid or thia sheop-skins, and aio more carefully 
iitcbed and jointed ; but the staple trade is in the 
saper description. These boilies are chiefly made 
len, assisted by the yomiger members of their 
i, each of whom takes one special part. In thia 
set tho manufactnro resembles tho match-bos trade, 
o largely in the East end of IJondon. The 
1 manufacturor gives out so many yards of calico, 
Hid he knows to an inch how much each dozen dolls 
I require according to the size. The body maker 
s it home, cuts it up, and makes it into the proper 
upe, fills it with sawdust, which she has herself to 
td, and sews up the trunk at the neck. Ono person 
s out, another sews up, a third rums in the sawdust, 
K fourth closes and makes the joints, and in this way 
I family will produce many dozens in a week. Of 
■iflourse the payment is by the piece. 

The arms form again another branch, upon which cer- 
1 persons are almost esclusivoly employed. Except 
tho very commonest class of doll, it is tho custom 
the arms to bo made of two materials, the part 
i the elbow, of calico, and the part below, of 
Mther. The price paid for these arms made com- 
plete, including material — for tho doll manufactnrer 
Hoes not supply his employes with either the calico 
: leather — is almost incredible. Large arms, about 
nix inches long, are worth G^d. a dozen pairs ; the 
, ones for the very cheap dolls, only cost lid. 
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a dozon pairs. The arms, it ia tme, axe not modelled 
wiry osrofiilly, but even in tliose at tLe latter price, 
tbero is always ou attempt &t fingere, thongh their 
numlxir nay not be exactly correct. 

The putting of the head, orme, and body together, 
is the last process in the doll-maker's trade. This 
is soon dose, with glue and thread, and after wrap- 
ping tbo whole in delicate silver paper, the article is 
ready for the marhet. A sixpenny doll may £ 
very insignificant thing, but from what I hare said, 
my readers may wonder how it can be produced at all 
at such a price. A sixpenny retail doll should cost 
not much more than threepence, if the maker and the 
retailer are to got a living. Out of this threepeuc 
«11 the workpeople have to he paid, and the material 
to be supplied as well. 

To make a composition doll at least twenty dif- 
ferent persons must be employed, not reckoning those 
who manulactare the raw material, such as the wax, 
the glass for the eyes, the calico, and the bair. This 
will give some idea of the number of people who a 
engaged in this country in making these apjiarently 
triviaj articles. lu London there ore sixteen doll 
manufacturers, that is, persons who produce the articles 
I wholesale. The number of retail dealers it ii 

possible to calculate, for so few confine themselves to 
I the sale of toys; and moreover a large number of 

^^_ general dealers in articles of food and miscollaneoiis 
^^B goods, in the poorer districts of London especially, 
^^H also combine the doll trade with their many other 
^^^L brsnohes. 



TOYS. 171 

I The greater number of the dolls are sold nn- 
sed, and one great use of these toys ia, that they 
my be made to teach children how to make the 
articIcR necessary for their toilets themsQlvos, Some 
dolls are, however, very magnificently attired by the 
makers, and each large manufacturer has a staff of 
young women employed in this way. The style and 
taste is often somewhat strange, but as a rule the mis- 
take is not so frequently made with the English as 
with the French doll, namely, that of dressing it up 
in the costume of a fast young lady, English dolls, 
which are really meant to be playthings, aro generally 
dressed as children, as of course they should be. The 
rag dolls are always sold ready dressed, probably from 
the fact that, as a cap is necessary to givo a finished 
appearance to thoir heads, it has bceomo the custom to 
complete their attire. As these dolls are sold in very 
I great quantities, it may easily be understood that a 

^^Vjwge number of women must always be employed in 
^^^Hfcis branch of the trade alone. 

^H The 

^^* Ijrancj 



Dolls' Boots an'd Shoes. 



I from 1 



The manufacture of these articles constitutes a special 
Ijranch of trade, though, of course, it is only the more ' 
expensive dolls to which is usually groated the dis- 
tinction of being possessors of real leather shoes. The 
dranand for them is suf&ciontly great, however, for 
Messrs. Gibbs, of Clcrkeuwolt, to make this one of their 
Bpecialites. Those lUiputian articles are produced 
firom the waste material left dnriag the monufaotnre 
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^^^M of tbo omttmentol Loots and ehoes worn by cliildien, 
^^H and they arc madu in exactly the Bamo way. 
^^H A woman tokea one of the Ecraps of leather, or felt, 

^^H or other niateiial whioh has been thrown aside by the 
^^H pereou making the larger ehoeB, and, by means of a 
^^H cutting die and a screw prees, stamps ont a piece of 
^^H the required shape, bo arranging the die at each cutting 
^^H that Bhe may get bb many as posBible from the one 
^^f remnant. The number of pieces required for a pair of 
I doll's shoes or boots varies with the description of shoe 

or boot wanted ; but never less than three, and some- 
times four or five, separate cuttings, have to be made 
to comploto the article. These pieces are then tied 
np in bundles of half-a-dozen pairs, and given oat 
to women to make up by piecework. The sewing 
machine comes in hero very usefully, and with it the 
little pieces are stitched together, and an ornamental 
pattern of thread generally added by way of finish. 
The solos are cut out in the some way, though they are 
put on to the uppers by hand. 

The number of these articles produced is very 
great. At Messrs. Gibbs' establishment alone, about a 
thousand pairs are made weekly, and they employ ona 
machioe eiclnsively for this work. 

Toy Boats. 

This is a very characteristic toy in the English 
market. England being a maritime nation, it would 
be strange, if ships and boats wore not extensively 
dealt in as toys. The rigged ships require as much 
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nicety iu their constmctioii as almoet any toy, i. e. if it 
is intended for them really to siiil. Mr. Sanderson, 
of Berwick Street, Oxford Street, is one of tLe chief 
makers of yachts and Bhipa of every description, and I 
cnunot do better than deacribe tho maniifactnre as 
carried on in his oatablishment. In the first place, 
the deal, of which tho hull is made, has to bo obtained 
as &ee as possible from knots and flaws. This is then 
cut up into blocks varying in size and thicknose, ac- 
cording to tho class of Tcsael required. A regular 
series of numbers is used, from No. 1— a rigged boat, 
the retail price of which is aiipence — to No. 8, a 
twenty-five- shilling ship. To the block of wood is 
first nailcil a brass frame, representing the contour of 
the hull, and ronud it the outline is drawn in pencil, 
and the frame removed. A boy then slices down the 
block to this lino, and hands it to a more expcrieuced 
workman, who chisels it into the proper boat shape. 
Another boy finishes it off by first scraping the sides, 
&a., and then making the whole smooth with sand- 
paper. If the vessel is one of the smaller ciaft, a 
piece of sheet lead is now nailed on along the keeL 
If, however, it be one of the larger description, the 
lead for the keel has fo be carefully cast, and is not 
filed nntil the vessel is otherwifie complete, for con- 
siderable care is required, so as to ensure a proper 
equilibtinm when afloat. Tho sides of the deck nre 
then nailoil on in the smaller boats, but in the lai'ger 
ones the hnll is first hollowed out with a gougo, and a 
deck is nailed on before the sides ore fixed. 

The moat, or masts and bowsprit, are then put on, 



deck is naile 
L The moat, 
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tbo ropm tioA rigging att4ched, and the hull painted. 
)^oi] this put of the work, vhioh is done by women, 
is completed, the esile Rre nttached, asd tbo ship is 
ready for muket. The nanie of the vessel and tha 
port from nhich ebe bails ore put on to order, 
maker on a large scale, euch as Mr. Sanderson, keeps 
labels on which are prinU'd the oamcs ef almost every 
port in the world ; so that if he recfived an order, 
from Melbourne, he would pnt " Melbourne " on 
etem, and so on. A neat arrangement Ib adopted to 
fiunlitate packing. Instead of the masts being takrai 
oat, whereby the rigging wonld be disarranged, tfaejr 
ore sawn across, just half an inch above the dock, the 
two ends being connected by a ferrule which glides up 
and down. In this way the mast may be laid on tha 
deck in a moment, and the soils packed up without tho 
least trouble or damage to the rigging. 

Each vessel has to go through as many as fif 
different hands before it is complete : and though the 
whole of the work, as we have seen, is done by hand, 
the manufactured article is sold at a remarkably low 
price. The number of these toys annually produced 
in the country it is impossible to estimate. At this 
one establishment alone, however, no fewer than ten 
thuuBond sailing boats are made every year. Upwards 
of five hundred 12-feet lengths of 3-inch deals are used 
is llioir oonatruction, and the weight of lead required 
\fm the keels is not less than 8 tons. 
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Thiatbis ajtd Qai,i,ahty Shows. 

The Tlieatre, — This is a epecioa of toy which is in 
ut demand, though it is difficult to understand how 
ildren manage to use it, or find much pleasure in it. 
Y thousands ore sold annually, however, and at one 
tebliahmont alone, no fewer than twenty thousand 
) completed every year for the home and foreign 
The number of pieces which go to mitke up 
these toys must be noticed. First comes the frame- 
work of tho theatre, which is of wood. It is so con- 
trived that it will fold up into a flat, and open out into 
a rigid and substantial stage, n-ith di'op curtain, side 
nings, and back scene complete. The ornamental 
part of the stage front, the orchestra, and the scenes, 
are composed of gaudy-coloured prints pasted on thin 
oariiboard. The figures for the play are of a similar 
description, and are generally left in sheets for the 
cMldren to cut up. These, with the book of the words, 
complete tho proportios, the wholo of tho che&per 
descriptions being sold for a shilling retail. 

The GiaUanty Show is a rather less elaborate toy. 
It consists of a irameivork with a sheet of thin paper 
stretched across it. A candle is placed behind this, 
and cardboard figures oro danced by the children 
behind tho paper. By this arraugomeut of the light, 
their shadows, and not the figures themselves, arc seen 
by the spectators. These figures are all cut out before 
they are sold, and this process is done by hand, for it 
is found cheaper to do tliis than to have them stomped 
ont by dies. It seems a strange medley, but a great 
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many of these the&tres ftnd gnlliuitj shows are 
dnced by the same maker whose specialty is the auling 
bokts, jnst described. 

I}n>IAB0BBER AND VcLOASITB ToTB. 

The deTclopment of the moQufactiu'e of articles in 
fndiarubber and vulcanite has of late years been great 
Theae substances are applied to so many useful pnr- 
posee, that at the present time we can hardly under- 
stand how we managed formerly to do n-itbout tbem. 
Mention of some of these purposes will be found in 
another volume of this series, but I have now to do with 
their special adaptability to playthiugs. The trade ia 
vulcanized iudiarubber toys is now very large, and as 
infinite variety of articles are made, comprising doUa 
and anJKialfl of every desci-iptiou. Tbe following 
I Booonnt of a visit to MessTs. Laing's manufactory ia> 

I CoweroBS Street will give a fair idea of the general 

mode of tho maunfactuie. 

The iudiarubber is first of all cut up into small 
pieces and mixed with white-lead and a variety of 
I substances, more or less special to each maker, It is 

I then rolled out into sbeeta of different thicknesses, 

^^^ according to the character of the goods required. The 
^^K material thus formed is oltogctber unlike the vul. 
^^H caiiizod iudiarubber, as we know it. It has more the 
^^^^ nature of putty, and has no elastic properties wbat- 

^^H The next process (in making a doll, say) is that of 
^^^t moulding. The mould is of iron, and in two pieces, 
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dividing the doll from aide to aide. These two parts 
are laid on tlie tHible, and tLo workmtin takes two sheets 
of the prepared indiarubbor', and very roughly forms 
each of them into the shape of one of the half moulds. 
He pulls out a piece where the nose is to come, pushes 
in his fingers where the eyes are situated, draws out n 
piece for the arms and legs, and so on. In this way 
he gets each sheet fairly to fill the mould. He then 
puts the two half moulds one on the top of the other, 
and screws them firmly together. 

"When he has thus filled a largo number of moulds, 
perhaps some hundreds, ho places them in the vulcani- 
zing bath, which is a close -vessel filled with sulphur 
and other ingredients at a high temperature, and leaves 
them in it for several hours, the time voryiug with the 
size and nature of the articles to bo mode. 

When taken out of this bath, the indiarnhber has 
become elastic, and beyond the trimming of the edges 
where the moulds joined, and painting, if this be te- 
qnired, the toy is completed, be it a doll, an animal, 
or what not. 

The guttapercha toys are made in altogether a 
different way. They are not nearly so neat as those 
of vulcanized indiarubher, but, being cheap aad showy 
articles, there ia aad always will be a great demand for 
such goods, and for these reasons they arc often pre- 
ferred. Guttapercha merely requires to be warmed 
in hot water to bo moulded into any shape. The 
material is rolled out in sheets, wni'med, and then 
pressed into moulds, and afterwards dropped into cold 
water, when the moulded object is completed. A vast 
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numbor of ilolls' Loads are made in this way, and, aS^et 
boiag Blmply paintoJ, arc ready for the filing on of ths' 
bodies. 

Voluanito toya mast also be mentioned as belonging 
to tills class of manufacture. This trade baa on^ 
grown np of lato years, and is now an induetry of n 
snuJI proportions. Vulcanite is simply a pre 
indiarubber. The indiarubber in this case undergoes 
a different process to that which I have before i 
scribed ; various ingredients are misod with it, and i 
is then rolled out into thin sheets and baked i 
oven. When the eheeta are taken out they aro 
and jet black, looking really as much like jet as any 
thing can do ; they are then ready for nse, and tl 
that remains to be done is simply to warm them, asx 
to cut out, with a stamp, the article required. If neoea 
Biuy to give it any little extra finish, each as an i 
mental edging or other embellishment before it cool 
again, it is pressed into a mould. After this, it i 
polished so as to make it as bright as possible for tb 
market. 

The manu&cture of indiarubber and guttapercfa 
goods has now become a large and important industij 
for we see them for sale in nil directions. Messr 
Laing, though making many other articles from thi 
material, may be considered as special producers c 
this class of toys, and it is to their kindness that ] 
am indebted for a personal iuvestigation of the pro 
cesses employed in this manufacture. 
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Casd and Pafeb Toys. ^^^^^| 

ine nianufacturQ of toy plBying-carda may be 
thought a small matter, but it is eurprising what 
euormouB members of such articles are produced, and 
at what prices they havo to be made. Some persoiiB 
may think that there can hardly exist a documd for 
packs of these liliputian toys, even if the packa are 
perfect, which some will probably doubt. But if they 
were to visit the factory of one firm alono, that of the 
Meaara. March, of Wcwdbridge Street, Clerkonwell, and 
inqtuie for themselycs, tbey would arrive at a very 
different conuluBion, TIiib firm manufactures packs 
of cards of three descriptions, known in the retail trade 
as the halfpenny eet, the penny aetj and the twopenny 
Bet. The penny set is perhaps the most popular, and 
I wiB explain how it is produced. In tho first place, 
a particular kind of paper has to bo made, aa from 
its peculiar size it ia useless for any other purpoae ; a 
ton of it is generally made at a time, so that it may be 
rendered at the lowest possible price. MeBsra. March 
use five or six tons of this paper anniutUy. To give 
some idea of what a ton lepioaents in packs, it may bo 
mentioned that the paper is very thin, weighing only 
17 lb. to the ream of 480 sheets. In a ton there are 
22401b., or 132 reams of 17 lb. each, and as there are 
480 sheets in a ream, it fallows that in a ton there are 
I 63,360 shoots. On each sheot throe packs are printed, 

S'; a ton of paper repreaonts tho enormous number 
',000 packs of cards. At this one manufaetory, 
•_ 
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F tliercforc, about a million packe are made, coatainmg 

no fewer tlmn 52 million separate catds. 
^^^ The paper is printed by etciun power in twfl coloiirB, 

^^L viz. red and block, and as it mokes practically 
^^H expense, the court cards, nhicb ore placed ia tbe middla 
^^f of tbo sheet, receive a little uf both colourings, and 
I look moie imposing in bright red aud black when 

oomplote, than thoy would if only of one colour. When 
printed, they are dried and pressed in the usual way. 
I Bach sheet then has to be pasted to a piece of card or 

" middlings," as it is technically called. Two persons 
I are engaged on this ; a girl makes up a pile of cards 

^^H and printed sheets, placing one on the other alternately, 
^^H while a man pastes each cord and printed sheet to- 
^^V gethcr with very thin paste, and after they have been 
^^^ squeezed in a press for some little time, they are hung' 
r up for two or three days on clothes' lines with ordinal; 

L V^^i ''(* complete the drying. 

^^H The next part of the business is to cut them up, a 

^^H process done entirely by girls. The three packs 
^^H each sheet are first separated by baud, with a pair 
^^* shearB. The suits are divided off in strips by a outti 
r machine, and laid one upon another crosswise, in piles,, 

and then carefully tied up and put by for stora. 
I When they are required to be completed for ealo, » 

girl takes ona of those bundles, adjusts the hand-cutting 
machine, and cuts up the strips into simple ctads 
an incredibly short time. Pour strips, that is, two red 
and two black, go to a pack, aud as each pack is oont- 
pleted, the girl takes it and places it in one of tha 
jjigeoa-holes of the caso before her, which holds » 
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gross of 14i complete pacts, Nothing llien remains, 
but to do tlie packs up in different coloui'ed pieces 
of paper with a little paste, and then to tie them up, 
placing one of the court cards on the outside. ThiB is 
nsuolly not an extra card, though some makers are eo 
liberal as to throw one in, over and above the fifty-two 
required. It will be seen, however, that at Meesrs. 
March's establishment, if this were done, nearly half 
a hundredweight of the ton would be used in these 
extra cards alone. 

The girls employed at this work make good wages. 
They are paid by piecework entirely, and a smart 
yonng woman can cut and complete sis gross or S64 
packs of cords per day (in cards the rule of the trade 
is twelve dozen to the gross), by which she would earn 
about one pound per week. Some of course are slower, 
and never reach this point, but, generally, slow hands 
are not employed by the manufacturer. 

The manufacturer's price for these penny packs is 
6». a gross, or somewhat less than half that of the 
retailer to the public. As a rule, tho maker of penny 
articles rarely receives more than half the amount at 
which the goods are sold by the retailer. He of course 
has first to deal with the wholesale house, and so there 
are two jiartiea to share in the difference between the 
manufacturer's and the retailer's prices. Tho greatest 
profit is made by the retailer, who, however, it must 

I remembered, has us much trouble, and perhaps 
even more, to dispose of a penny pack of cards, as a 
superior tradesman has to sell a shilling or a half- 
Clown article. For tho oolouiee too the price has 
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most carefoUy to be oonsidered. Five BhOlisgs %J^^ 
gross is the highest price that on export house on ^| 
pay for penny goods. HowcTer, taking a thing widcli H 

I 



1 

I 



to be sold in Aostralia for a penny, even sipence a 
grofls over the five ahillingB in the wholesale price 
renders it nseless to the trader, for his profit goes at 
once. Many thousand gross of these cards are sent to 
the colonies, and to all parts of the world, 

Tho halfpenny cards are made exactly in the sama 
way oa the penny ones, except that they are smaller, 
and sii paoks are printed on an ordinary donble- 
(■rown sheet of paper. This saves the maker a little 
]>ap«r; and besides this, he pays three-halfpence a gross 
IcHB than he does for the penny packs, for catting the 
curds and doing them up. These are the only items in 
which the halfpenny articles differ in cost of prodno- 
tioD to the penny one, and the wholesale price of them 
is 2«, lOiJ. a gross. 

The twopenny packs are regarded as Gnperior goods 
altogether. They are precisely the same, however, 
OB tho penny packs, with the addition that each 
eanl has an ornamental paper back. This paper is 
either groon with gold stars, which costs a guinea per 
ream of 480 sheets; chocolate and gold, which costs 
twenty-eight shillings a ream, or some other pattern 
which greatly adds to the appeoranco of the cards. 
sale, liowovor, is not nearly so large as that of 
the penny pocks. It is a remarkable thing, that when 
retail price of an article gets above a. penny, it at 
onoD shuts it out from a certain gIbbb of the buying 
pablio. Indeed, so much is this the case, that it 



might almost as well be fixed at sixpence, tar then 
it is bought by another section of the public, who, as 
it were, regard sixpence as the minimum sum for ex- 
pending in little things. The spending public go in 
sets. There is the farthing set, who patronize small 
aweet and toy shops, and who are mostly children ; then 
there is the halfpenny eet, and the penny set. After 
this comes a jump to the Bix[:eai!y set. 

It may be asked, how is it that these packs are not 
chafed with duly, similar to that leviod on playing 
cuds ? Tha fact is, that being regnrdod a§ toys, they 
are specially excluded by Act of Parliament from this 
tax, on condition that they are under a certain size ; 
this fact adds, no doubt, to the importance of the 
manufacture, and it is almost nnneoesaary to Bay that 
any tax on them, even if only a halfpenny per pack, 
would at once defltroy the trade altogether. 

The manufactuTo of toy picture-books must be 
mentioned in this class. The sale of penny, halfpenny, 
and farthing books, at retail price, is most extensiTe. 
Plain printing in black, however, is not sufficiently 
ftttractivo, and oven the farthing books have a picture 
on the cover printed in four coUiurt by Messrs, March. 
The contents of these books are generally confined to 
pictures, and the blocks from which they are printed 
are electrotypes from wood. Fonr copies of each 
book are printed on one sheet, and the printing is on 
one side of the paper only. When the printings of the 
different colours are complete, the sheet is cut into 
fear parts, each part being folded so as to form a com- 
plete book. The whekaole price of these little books 
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per gron (thirteen dozen being reckoned to iba 1 

For PenDT Books . . . . & 
„ Hftlfpeimy Books.. ..2 6 
„ FBitbins Books . . ..13 

Tnleutmee may perbspe be mclsdcd with toj«, 
any nte tbe penny uid faftlfpenny ones, vhich can 
hardly be looked upon as anything else 
teresting tacts concerning these orticlee, with which we 
are so ^miliar, may be mentioned. At the preeent 
time three sorts are in vogue. The halfpenny, or Sto ; 
the penny, or 4to ; and the long shaped, this last being 
the latest norelty. They are ail printed from wood 
blocks, and very rarely &om etereotypes. The reason 
of this is, that foshion has to be very much studied. 
The etyle of headdress of the period is a great 
considorBtion, and in fact many of the most sDccessfnl 
valentines are coricatores on certain extravagant 
modes of dressing, fashionable at the time' when 
valentines are issnod. 

The penny and the halfpenny valentines are bol 
printed from the same block, the sole different 
between them being in the size of the paper. This 
the only item which affects the cost of prodnction, 
when it is stated that the wholcBoIe price at which 
tliey ore sold is 2«. a gross for the penny ones, and 
1«. 9rf. for ttio halfiHiuny ones, it will bo nnderetood 
that really tho retail prices of a penny and a halfpenny 
are, in buth uasns, quite fancy ones, and bear no pro- 
portion to tliu cost of production. The long valeutineB 
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wiich are now in vogue also sell retail for a. penny, 
but the producer obtains is. Gd. a gross for theBe, 
which is a Tery much higher prico than what I have 
just mentioned for the ordinary articloe. The coat to 
hJTn is Bomowhat more than that of the former, but not 
anything at all proportionate to the increased price 
which he receives for them. 

The painting of these valentines— and it need hardly 
be said that they would scarcely be considered valen- 
tines at all, unless they were very gaudily and brightly 
coloured — -is done by hand, and very rarely printed 
in colour. Women are employed on this work, and the 
amount which they receive for it is at tho rate of 3s. 
a thousand. Even at this price, however, a very good 
living IB obtained while it lasts, though in industries, 
such as this, which only gives employment for a 
limited period, the work for the time is often escessive, 
but is soon finished, and gives no lastiag occupation to 
those engaged in it. When n valentine has a run, the 
stencilling process is sometimes employed for colour- 
ing it, by which about sispence a thousand is saved. 

Pewteb Tots. 

Perhaps few toys are more popular with children 
than those made of pewter, and there are certainly few 
whoso mode of manufacture is more intoresting. 
Though there are ouly three manufacturers in a largo 
way of business in Loudon, there ai'e other large 
towns, and particularly Birmingham, in which these 
UticleB are produced in much greater quantities. Mr. 
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Bdl, at WeDngtott Stnel, Smrisetai CKoaeny, is 
am ^ tfae largest nuken in Loodaa, lad, with liu 
bdwr fadon Urn, bas earned « h iwin r m for man 

Bwtj h ody ta 1««ili>r with pewter lojv, aweh m the 
■ell of metal teft-things, &e dimer aerrices, tiw ooAm 
aeta, dw pKtty little iligMe h^fcete, and the metel 
aitioka of all deacriptioaa, whitji are made in bbnlow 
nionbcn and variety tat OkmtnnB treee. Theee are 
aQ of pewter, aod each ene ia eaat by hand. In the 
finrt place, I winat tpiak of He mrtaJ need, where the 
•kill and experienee of the maker eotne into play, u 
tegatda tbe proper mixing of the old tin and lead, of 
irtodi it is an alloy. Eveiythmg depends on this ; 
two hatches of material are rarely Etlike, and it 
reqnirea a fxmsidenble amount of practical experienee^ 
so to proportioD each metal, as to adapt the alloy tot: 
&o objects about to be made. If new bar metal onljr 
weie need, this difficulty, of course, would not exists 
bat w it is osed comparatiTely seldom, offing to ita. 
eaat) aod the alloy is compoeed of old tin and pewter 
■itieke of all descriptions, the difficnlty is nnnsnaUy 
■BDieaBed. The m&rine-store dealers hny up metal 
goods of all kinds, which are sorted ont and sold by Uie 
himdredweight, the pewter toy makers being among 
tiieir beet costomers. Anyone visiting Mr. Bnll^ 
works will see some dozens of sacks of miscellaneous 
artieke, snch as candlesticks, plates, teapots, pots and 
pans of all sizes and shapes ; and from these, melted 
down with old lead and a little now metal, the pewter 
is made. Many of these old tin artioleB contain. 
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foreign subfltanoes, particularly antimony, which is 
very apt, withnnt coneidorable practical experience, to 
spoil the pewter. 

The metal being molted in a large iron vessel over a 
small coko firo, two workmen or women seat them eel vob 
&cing one another on either side of it, and proceed to 
the maniifactnro of the toys. These are divided into 
three classes ; first, those cost and poured out ; second, 
thOBO cast complete in a fonr-piece monld ; third, those 
coat solid in a mould consisting of but one piece. 

The first process is only adopted for teapots, coffee- 
pots and such~like articles. It resembles that used in 
the mannfacture of dolls' was heads, eicept that it is 
done very much more quickly. Supposing a teapot is 
to be made, the maker takes a four-piece monld of hard 
gnu metal, and after fixing the pieces closely together, 
he holds it with a thick pad in his left hand. Ho then 
quickly fills it &om a ladle with the molten powter, 
and no sooner is the mould full, than he pours as much 
as he can of the metal back again into the ladle. Suf- 
ficient powter cooled by the mould remains to form a 
thin shell of metal, and the teapot is complete, with 
the exception of what is rcqaired to be done to the 
spout and tho lid. In making these things, it is very 
necessary to bo careful as to the heat of the mould. If 
it be not kept cool, the metal when ponred in does 
not solidify rapidly enough, and consequently the 
' process fails. Not more than two articles can he made, 
I without the pieces of the mould being cooled. Again, 
[ if the mould be too cold, the sides of the teapot, or what- 
^^IP else is being made, become unnecessarily thick, and 
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the Bpoat may be solid to excess Tho practical kuov 
ledgfs Deceaauy for tLo accurate arrangement of theee 
little details, is only gained by considerable experii 

The prooese of making pewter toys cast complete 
a four-piece monld, is the one by which nearly all 
teacnpe, sngar-hasins, plates, and Boch-like articles 
prodnced. Women and boys are employed, and ■ 
turn out an astonishing number in a day. The mo 
is, as before, made of gnn metal, each article being &e 
nto. This is pnt together and held in the left 
while tho metal is poared in with the right, after ' 
the month of the monld is dipped in water, thei 
itself taken apart and the article removed, no 
further being required than tho trimming off. L 
process the monld may be allowed to get hot mthonl 
any detriment to the toy ; indeed, if it be too cold, the 
metal will not run into it bo well. One girl will thns 
make 2500, or seventeen gross of the small cups, in a 
day ; of course tho larger ones take mure mctol, and the 
number produced will be proportionably less. Thet^ 
lids of tbe teapots, the plates, the sugar-basins, 
casdlesticks, &c., are all produced thus, and are c 
plate as they come out of the mould, with the exception 
of trimming. Spoons, forks, and such-Iilte articles are 
also cast in this way, but in sots of hiUf-a-dozen at a 
time, which are afterwards cut up. 

This mode of making pewter toys and completing! 
them in one operation is, however, comporatively recent. 
Formerly every article now produced by this second' 
process, except spoons and such-like things, were turned,, 
aitsi they had been thus moulded. Each plate, teaou 
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lE put into a lathe, and the workmen with a chisel 
med it round inside and out, and put a sort of rongh 
ine-tumed pattern on it. When finiehed, these 
i very much better than thoae now made, and for 
T Bjecial sots this process is still resorted to. The 
; desideratum, howcTer, is to manufacture very 
BBply and consequently as rapidly as possible, and 
3 the tedious process of turning has been done 
y with, 

B cast solid in a one-piece mould look 
y much like wirework when finished, Christmas- 
e ornaments are made in endless variety in this way. 
Birdcages, firegrates, and Ibaakets aro cast in one or 
more flat sheets and then doubled up into shape, the 
pieces or ends being secured by little projecting pins, 
which are in readiness to be turned back in the form 
of hooks and locked into one another. Farthing chairs 
are also cast flat and then bent into shape. Figures of 
men, fiddles, railway troins, and other such-like toys 
are complete as they come from the monld. The 
number and variety of these articles are so great, 
that it is impossible to attempt to enumerate them 
here. 

The following is the method of manufacture. The 
mould consists of a flat metallic block on which the 
pattern of the article required is carefully engraved. 
Where the ornament and other details are required to 
be in relief, tho mould is more or lees deeply coimter' 
sunk, according to the appearance which the toy is 
desired to assume when finished. The block in fact 
ZA somewhat like a wood-cut butter stamp, only much 
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finer, or rather, perhaps, more like a dio for sttunping. 
A funnul-shaped trtinoti is cnt in the top of the block, 
the Btuall end of which loads to that portion of it which 
ia conntewnnb. The maker then places the engrared 
face of tie block (with the large end of the funnel 
looking nptvarda) against a piece of flat etone, placed 
somewhat obliquely on his table before him, and over 
which blotting papor is ati'etched. He then ponts the 
liquid metal into the funnel, and so fills up the mould, 
the stone covered with the blotting paper forming 
aide of the funnel aud the mould, and preventing the 
metal from running away. The motal cools snfBoiestly 
to Bot at once, aud the maker romovcB the mould from 
the stone, takes off the article which ho hae cost with 
a knife, and the process is complete. The blottiiLg 
paper, strauga to say, will sometimes last for a whole 
day. If, however, the metal is not quite right in coi&- 
position, &c., it will bum in a few ininuteB. These 
artides require to be painted before they are ready for 
the market, and this part of the bnstucsa is done by 
children, with brilliantly-coloured naphtha lacquer, 
which dries almost as fiist as it is put on. Tha 
material employed to produce the green colour, is of ■■ 
highly poisonous nature. 

In an establishment, such as that of Mr. Bull's, the 
stock of moulds for this last class of toys forms an 
interesting collection. They are all made in gun 
metal, and, owing to their being in one piece, the wear 
and tear is almost inappreciable. Those used in 
manufacture of the two other classes of toys al 
^gDB aS damage in a few years, owing to the freouen) 



1 



I 



I 



TOYS. 191 

putting of the ports togethor, and the cODBBquent 
blowB wliich the Gomors aro continually receiving. 
The one-piece moulds, however, do not experience this 
rough usage at all, and consequently Mr. Bull has a 
considerable stock of them in perfect working order, 
'which have been made at different times during the 
last seventy years. Some of these aro very interesting. 
There are figures of Napoleon, Wellington, and other 
oelebrotod characters of the early part of the century ; 
the first locomotive on its journey from Liverpool to 
llanchester ; the steam locomotive for ordinary roads, 
which at one time went over London Bridge ; celebrated 
singers and actors, particularly those of the comic 
class, such as Billy Walters, Black Sol, &c. In short, 
this collection forma a sort of historical series, for 
when new dies, which are constantly being required, 
are made, the most popular character or the last-kno^vn 
invention is of course immortalized. 

Tho number of toys made thus is almost fabulous, 
though the demand for the difibreut descriptions varies 
considerably. The principal call is for tea sets, as 
opposed to coffee and dinner sets. Nearly thirty times 
more of the first named are made than of cither of the 
other two. At Mr. BuU'a works a ton of metal is 
. consnmcil each month, and some fourteen gross of tea 
■Bta and half a gross each of dinner and coffee sets are 
1 an average every week. The gross consists 
f twelve dozen, and each set contains on an average 
jnty-three pieces, so that this represents no fewer 
1 fifty thousand separate articles turned out each 
lore than two-and-a-half millionfi in the course 
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of liba jear. BesidM these, there are the third c 
n( pvirter toys, made as above described in the c 
pieoo mould. Th^ are produced ^most entirely fi 
ChriBtmas treea, and the nuuraiactare of them is o 
on for four months, eitendmg from September I 
December. During that time no feiver than a handra 
groas a week of the completed toys are turned t 
Several conaist of two or even three pieces, so that 
may aay, that at leaet twenty thousand pieces a 
in addition to those above mentioned, are cast dnrii 
the fonr months at this one manufactoty alou 
Figaros each as these give some idea of the extent o 
the trade, oven in snch very insignificant articles. 

Wooden Toys. 

The small and cheap wooden toys, which we see 
all tho hnmblost description of toy shops, are made in 
London in very large qaantitice. Among these I ma^ 
mention pegtnps, little carts, painted in the most 
brilliant colours, and with the most peculiar shaped 
horses and other animals attached to them; skipping- 
rope handles, penny rattles, bobby horses, and SQi 
like. Not a few are produced in the Sost end tX 
London, and give occupation to many men and thei 
families. Tho lathe cornea into use in the prodnctioi 
of these articles to a very great extent, and althon^ 
tho retail prices for goods of this class art 
nifioant for each article, never being above a penny, 
and a groat niiml>vr not being aoro thou a half- 
poany, yot tboy are as a rule almost wholly 




i by the hand-labour of persons living in the most 
towded parts of our largo cities. The moat important 
' this maanfocturo are the chisel and the 
lathe, which is worked with the foot, the gluepot 
being a necessary adjunct. The timber used consists 
largely of Bcrapa, which are bought tiom the great 
builders' and contractors' yards, though not a little new 
material has to be cut up from the solid beam. 

The establishment of the toy maker generally con- 
aists of a nmn and his family, though sometimes an extra 
hand is to be seen aiding in the more important part 
of the work, such as the turning ; but as a rule this is 
done by the father alone, perhaps assisted by the eldest 
son. The wife and the children each has his or her 
particular share in the completion of the articles, euch 
as the glueing of them together, the pasting on of the 
labels, the painting, the doing of them up for the 
wholesale houses, or, in not a few cases, the dtsposing 
of them to the public. 

Some of the more expensive wooden toys, such as 
the beautiful horses and carts which are sold at esta- 
blishments like Mr. Cromer's, and which are good 
models of the real things, are made in a somewhat 
similar way by families, but as a rule only to order. 
They of course command a high price, as each part has 
to be carefully constructed ; and it is customary for 
large dealers to have a number of persons exclusively 
1 these goods, and to contract to take all 
which they m^e at a certain price. 
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Patented Totb, 

Toys, like articles id every other branch of indoBtr^, 
have frequently been patented. Many of these patented 
inventions have been ngeleas or commercially valueleaa, 
bnt in not a few cases patents have been taken ont 
for arrangemente and contrivanceB, which have shown 
that a large amount of ingenuity has been displayed 
on their manufacture. Toys, coupled with games and 
exercises, Imve the distinction of having had a 
volume set opart for them in the ' Ahridgmont 
tioatiuus ' printed by the Commissioners of Patents. 

The earliest patented invention in toys partakes of 
tlie mised character of a toy and an exercise. It is 
dated 1672, and was taken out by one John Wella, 
and is dosoribed as follows : 

" A certaine Engine which wil be of very greate 
and benefitt to the publiquo in teaching to perfc 
artificiall horses the vsuall oxoTcizes of a compleate 
horseman, generally taught in acadeniyB (vizt.) the 
running at the ring, throwing of the lannce, Bbooting 
of the pistoll, and takoing vpp of the head, and that 
att such easy and cheape rates as may encourage niany to 
leome the same whoo arc otherwise, by the greatnesse 
of the expenee, prevented from acquireing the said 
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The next patent, taken out in the following year, i 
of a somewhat aimilnr description, and then there-" 
does not aeom to have been any inventioa patented, 
which can be regarded as a toy, for more than a 
Iiundred yeais. In 1788 a man named Holman toakg 
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out a patent for a " machine for making marbles for 
children from various sorts of marble and other aub- 
Btaucos ;" whether this invention accomplished the 
object of the inventor, it is impossible to say. 

The nest invention to which I refer is a somewhat 
quaint one. It was patented in 1810 by a W. Whit- 
more, and is called " the magnet toy, to facilitate the 
teaching of children to spelt, read, and cypher, in emy 
tongue, with ease to the teacher, pleasure to the 
learner, and proportionate oxpedition." Such an in- 
vention, I need hardly say, would be most acceptable 
at the present day, but I fear the further description 
will dissipate any hope of this toy fulfilling its lofty 
aspiration. The speeiGcation goes on to state : " This 
toy consists of a bos (containing mechanism) having 
depicted on its upper sur&ce either the letters of the 
alphabet, numerals, types, &c., according to the views 
of the teacher, arranged in a semicircular form, some- 
what like the plate of a dial ; an index revolving about 
the centre of the dial, carries a horse or other capti- 
vating, whimsical, or attractive device." This re- 
markable animal, it appears, by means of a magnet, or 
the mysterious mechanism in the box, is made " to take 
up any loose duplicate letter, a sign lying on the dial, 
to nod his head and otherwise amuse and instruct the 
children at the will of the teacher." We certainly 
cannot be surprised that both this toy and the animal, 
in epite of their being patented, became extinct crea- 
tures many years ago. 

The next toy patent taken out was in 1817, by 
air David Brewster, and was for a plaything which 
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has become familiar in every nursery, namely, t 
kaleidoscope. In the specification, the principle of itn 
conetruction ia very carefully explained. It atata 
tliat " the Buccoeaive reflections between the ] 
snrfaces enable an eye placed at the apertnre 
ceive a circle of light divided into sectors ; any I 
object placed before the outer end of (ihe tube appears 
repeoted in every sector, and every imnge of the object 
will coalesce into a form mathematically symmetrical, 
and highly pleasing to the eye." At the end of thSj 
specification it ia stated, that the kaleidoscope seems ti 
realize the idea of an ocular harpsichord. 

After this invention, nothing of any very great 
interest was patented until quite recently, that i 
until the paeeing of the Patent Law Amendment Act, iS 
1852. Since that time the inventions have i 
numeroua, and I do not, therefore, propose to g£ 
through them, but merely to glance at a few vhicll 
ore specially interesting, and which bear paiticularlj 
on my aubjoct. 

A large number of these seem to have had fi 
their object the securing of some particular process fi 
making dolls or animals either dance or go tbrougb 
some sort of evolutions. Toys which a 
do something " are always popular with children, and 
hence it has been the efibrt of the maker to produce 
articles of such a description so as, more or less, to 
carry out this object. To show the simplicity of some _ 
of these inventions which it has been thought v 
while to patent, I may mention o 
miicbamcal wooden horse." This ci 




TOTS. 197 

horse which would gallop directly the cftrriage to 
which it W08 attached was set in motion, " To pro- 
duce this, the ftxle or shaft of the bind wheels ia 
cranked and set fast in the said wheels, the hind feet 
of the hoFBo are fixed to this crank shaft, and con- 
eeq^nentlj follow the rotation of the wheels," I think 
that there are traces of this invention, if such it can 
be called, in mftny of the carts and other articles to ho 
obtained in almost every toy shop. 

Several patents have been taken out for materials, to 
be used in the monufacttiro of different descriptions 
of toys. Thus » particular potato paste baa been 
patented. The specification explains that the "potatoes 
are to he cooked as if intended for the table, bruised, 
and mixed with some pulverized article, such as fine 
sawdust, turf, or the waste hark from a tan-yard 
ground very fine, or any other fine powder, which can 
be had at small cost, the nhole being worked into a 
fine paste by rolling and beating. The composition is 
then fit for use, and may be cast by the aid of moulds 
commonly used for such pui'poses. Compounds of 
indiornbber and guttapercha of every description 
have, as may bo imagined, been protected by patents, 
and also pastes made of ground leather, as well as glue 
and other substances. 

Two patents have been taken out by the same person 

■A>r improvements in apparatus " for blowing bubbles 

~ from soapsuds or other liquids, to amuse children, and 

for other purposes," Such a fact as this shows how 

persons are employed for long periods, perhaps even 

[ working out some triflino mcUat, «aa\i «»> 
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that of a babble-blowing ftpparatne, whieh may l» 
bought for a penny at any market toy-stall. 

TUo invontioiiB io dolls, except as regards tlieir 
looomotivo powers to which I haw previously referred,, 
have been but few, and those for the most part relate tO' 
the materials employed in their oonstruction. A con- 
trivance for rocking dolls' cradles lias been claimed a 
an iUTOution, and patented, as well as several descrip- 
tions of go carriages, or walking apparatus for infants. 

Among the chemical toys, I may mention Pharaoh'B' 
serpentg, improvements in which, as regards the pre- 
vention of the fumes or other matters, have been ■ptr-- 
tented by several persons. In principle these toys 
are all similar, and the amusement which they afibrl 
depends on the curiously grotesque and contorted 
elongations, which may be made to follow the combus- 
tion of certain chemical substances. Many improvfr- 
ments in toy guns, pistols, and cannons, have i 
secured by patents. These have beon and always will 
be very popular playthings, and their character is snoh 
as to givo eousiderable scope to invention ; henos 
we find that patent triggers, patent air-pistols, patent' 
toy fusees, lockets and such-like articles, are to bs 
met with in great numbers. Kites are highly scienw 
tifio toys, besides being very popular, and have in con* 
sequence received considerable attention. Several in- 
ventions for various modes of folding them np, 1 
boen patented. I may also mention rocking horses, 
battledores and shuttlecocks, swings, tops of variona 
kinds, and in fact improvements in almost every descripi' 



tion of to; which has at one time or another received the 
speciiLl attention of some piirticulnr msiker, aud whose 
improvements have been secured by patent. 

From what I have stated, it will be obvious that 
le manufacture of toys baa long ceased to be carried 
1 escIuHively on a small scale and by such men 
I Oalcb the toy maker, who is so graphically de- 
scribed by Dickons in the ' Cricket on the Hearth,' 
but that a considerable amount of intelligence, capital, 
and skill have been brought to bear on this industry. 
The character of the articles patented during the past 
few years, as well as their number, testify to the truth 
of this statement. 

The statiKtics of the toy trade are very difficult to 
irrive at, owing to the custom which prevails of so 
many people making goods at their ovm homes and 
lot in factories. la London the approrimate number 
)f regular deEtlors and makers ia about us follows : 
There are ten importers of toys, eleven rocking- 
horse manufacturers, ten wholesale dealers, and 151 
retail dealers. These last do not include the infinite 
number of small retailors, who, in addition to the 
) of toys, are engaged in some other occupation, 
particularly the vending of newspapers and tobacco. 
No fewer than tifty-ono persons are recognized " toy 
manufacturers " in the sense in which I have alluded 
hem in various parts of this article, and although 
I cannot attempt to give the esact number who b 
, at the present moment earning a livelihood in soi 
\ way or other by the production of children's toys. 
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there can be do doubt but that a considerable pnx 
portion of a certain class of tbe population is tbwt 
occupied. 

As far OS I am aware, uu attempt baa hitherto beea 
mode to bring this Eubjcct before the public, 
probably having thought too insignificant and i 
important. This is not the place to consider th^ 
proper uses to which toys may bo applied, and it is 
not mj intention to enter into the educational aspect! 
of the qneetion, by showing bow these trifies may b 
mode to subserve purposes of instruction without such 
instruction being made tiresome to children. I may, 
however, safely asiiert, that objects which we all ffr- 
to use during a great part of our early life, and 
which have such an immense influence on us, and 
added bo much to the happiness of out earliest year^, 
any way be considered as unimportant. 
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